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1.0 INTRODUCTION 

This appendix describes the remedial investigation drilling and sampling 

program implemented a t  the 881 Hillside Area during May, June, September, and 

October 1987. The drilling program was divided into two phases. Phase I consisted 

of soil sample collection from 17 boreholes and installation of seven new monitor 

wells to determine the nature and extent of soil and ground-water contamination. 

Phase I borehole and monitor well locations were tentatively identified in the CEARP 

Remedial Investigation Plan (DOE, 1987b). Phase I1 drilling and sampling was 

performed subsequent to submittal of the draf t  RI report (July 1, 1987) and consisted 

of soil sample collection from six boreholes and installation of twelve monitor wells. 

Phase I1 drilling locations were chosen to fill data gaps identified in the draf t  RI  

report. Drilling, soil sampling, packer testing and monitor well installation 

procedures are presented in the Comprehensive Source and Plume Characterization 

Plan (DOE, 1987a) for  Rocky Flats Plant. Section 2.0 of this appendix presents the 

rationale for  monitor well and borehole locations, and Section 3.0 discusses changes in 

drilling and soil sampling procedures. Section 4.0 presents ground-water and surf ace 

water sampling procedures. 
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2.0 DRILLING LOCATIONS 

1987 borehole and monitor well locations are shown on Plate 4-1. Phase I 

drilling locations were selected to generally follow the CEARP Plan (Appendix A), 

and Phase I1 drilling locations were chosen to provide further definition of the 

nature and extent of contamination. Final drilling locations were selected by the Site 

Manager and approved by the Rockwell International CEARP Manager prior to 

drilling. 

2.1 BOREHOLE LOCATIONS 

Soil samples were collected from boreholes a t  the 881 Hillside to investigate 

reported Solid Waste Management Unit (SWMU) locations and to investigate soil gas 

contaminant plumes. According to the RI Work Plan, each reported SWMU would 

contain a t  least two sampling locations. This concept was followed during the Phase I 

drilling; however, some borehole locations were moved slightly to investigate detected 

soil gas contaminants or geophysical anomalies where they did not correspond to 

reported SWMUs. Presented below is a discussion of each borehole location. 

2.1.1 Phase I Drilling Propram 

Boreholes BH1-87, BH2-87, and BH3-87 are located in  the vicinity of  the out- 

of-service fuel tanks (SWMU 105), the old 881 outfall pipe (SWMU 106), and the 

hillside fuel oil leak (SWMU 107) as specified in the SSMP. BH1-87 is located at  soil 

gas point 92, where high molecular counts of PCE (34,448) and TCE (38,553) were 

detected. TCA and DCE were also detected at  this soil gas point. BH2-87 is located 
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due south of SWMU 106 at  soil gas point 110. This location was chosen not only to 

investigate soil conditions downstream of  the outfall but also to investigate the PCE 

molecular count of 305 a t  soil gas point 110. BH3-87 is located due south of SWMU 

107 to investigate soil conditions downstream of the hillside oil leak; no volatile 

organics were detected by the soil gas survey at  this location. BH3-87 was completed 

as alluvial well 2-87 after soil samples were collected. 

Boreholes BH4-87, BH5-87, and BH6-87 are located in the vicinity of the oil 

sludge pit (SWMU 102) and the chemical burial area (SWMU 103). BH4-87 is located 

near soil gas point 88 where a high molecular count of  PCE (68,576) was detected. 

This borehole was moved approximately 30 feet west of soil gas point 88 due to 

overhead power lines. BH5-87 is located a t  the reported site of SWMUs 102 and 103 

at  soil gas point 77. No volatile organics were detected by the soil gas survey at  this 

location. BH6-87 was located south of BH5-87 near soil gas point 106 a t  the reported 

location of SWMU 102. A PCE count o f  1541 was detected by the soil gas survey at  

soil gas point 106, and BH6-87 was located as close to this point as site access allowed. 

Borehole BH7-87 was drilled near the reported location o f  the liquid dumping 

area (SWMU 104) a t  soil gas point 69, where a PCE molecular count of 205 was 

detected with the soil gas survey. 

Boreholes BH10-87 and BHll-87 are located in the revised location of the 800 

Area Radioactive Site #1 (SWMU 130). The location of SWMU 130 was revised based 

on field reconnaissance and a review of aerial photographs, and the two boreholes 

were drilled within the revised SWMU location. Borehole BHll-87 is located 

approximately 50 feet southwest of  soil gas point 116, where a PCE molecular count 
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of 1,120 was detected. 

BHll-87; no volatile organics were detected by the soil gas survey at  this location. 

Borehole BHIO-87 is located approximately 90 feet south of 

Boreholes BH12-87, BH14-87, BH9-87, BH8-87, BH13-87, BH15-87, BH16-87, and 

BH17-87 are  located in and around the multiple solvent spill area (SWMU 119). 

Boreholes BH12-87 and BH14-87 are located in an  area of known volatile organic 

ground-water contamination on the 881 Hillside. BH12-87 is located a t  soil gas point 

39 where high molecular counts of PCE (169,155) and TCE (17,241) were detected, and 

BH14-87 is located approximately 30 feet south of soil gas point 37 where high PCE 

and TCE molecular counts of 10,010 and 132,549, respectively, were also detected. 

BH9-87 is located approximately 190 feet northwest of BH12-87 a t  soil gas point 43. 

This borehole was placed upgradient of the volatile organic plume detected a t  

boreholes BH12-87 and BH14-87 to determine the northern extent of the plume. 

Similarly, BH8-87 is located approximately 360 feet east of BH9-87, a t  soil gas point 

19, to determine the eastern extent of the volatiIe organic plume. The soil gas survey 

detected a PCE molecular count of 299 a t  this location. BH13-87 is located within the 

reported location of SWMU 119.1 a t  soil gas point 56, where a PCE molecular count of 

275 was detected by the soil gas survey. Boreholes BH16-87 and BH17-87 are located 

a t  the edge of SWMU 119.2 at  soil gas points 11 and 12, respectively. N o  volatile 

organics were detected with the soil gas survey at  soil gas point 12. At soil gas point 

11, PCE, TCA, and DCE were detected at  molecular counts of 462, 659, and 819, 

respectively. BHl5-87 was placed in the north central portion of the 881 Hillside at  

soil gas point 26 to investigate potential soil contamination near the top edge of the 

hillside. A PCE molecular count of 364 was detected a t  this location. 
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2.1.2 Phase TI Drilling Program 

One additional borehole (BH57-87) was drilled and sampled adjacent to well 9- 

74 to evaluate soil composition and contaminants near the southern edge of 119.1. 

This borehole was completed as an alluvial monitor well (43-87) to replace well 9-74 

which has historically contained high levels of volatile organics. Three Phase I1 

boreholes were drilled adjacent to or downgradient to SWMU 119.2. Boreholes BH58- 

87 and BH59-87 were drilled on the southeast edge o f  the site to assess soil 

contamination immediately downgradient of the SWMU, and BH61-87 was drilled at  

soil gas point 183 to evaluate a PCE molecular count of 114 downslope from the 

SWMU. 

Two Phase I1 boreholes were drilled in the vicinity of SWMUs 105, 106, and 

107. Borehole BH62-87 was drilled in the area between the four SWMUs to 

characterize soils near Building 881. This borehole was completed as alluvial well 51- 

87. Borehole BH63-87 was drilled as close to soil gas point 88 as site access allowed to 

evaluate the PCE molecular count of  68,576 detected at  this location. 

2.2 MONITOR WELL LOCATIONS 

Seven Phase I monitor wells (four alluvial wells and three bedrock wells) were 

installed a t  the 881 Hillside Area to determine the extent, magnitude, and composition 

of ground water contaminants. Well locations were determined from the RI Work 

Plan and modified based on site access as well as geophysical and soil gas survey 

results. Eleven Phase I1 monitor wells (ten alluvial and one bedrock) were installed at  
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the 881 Hillside Area to define ground-water conditions and Contaminant plumes. A 

discussion of each well location is presented below. 

2.2.1 Phase I Wells 

Alluvial well 1-87 is located immediately west of Building 881. This well is 

designed to serve as an  upgradient alluvial well, as alluvial ground-water flow in this 

area is from the north-northwest to the south-southeast. 

Wells 2-87 and  3-87BR comprise the well pair located south of SWMUs 106 and 

107 and the South Interceptor Ditch in the RI Work Plan. The actual well pair 

location was moved north of the South Interceptor Ditch to characterize ground-water 

conditions closer to potential contaminant sources. Well 2-87 is designed to 

characterize alluvial ground-water quality immediately downgradient of these areas, 

and well 3-87BR was completed to investigate bedrock geology and water quality near 

these potential sources. Soil samples were collected from well 2-87 (BH3-87) before it 

was completed as an  alluvial well. 

Wells 4-87 and 5-87BR were to comprise the well pair shown south of SWMU 

130 in  the RI Work Plan. Well 4-87 was placed a t  this location, south of well 9-74 and 

the volatile organic soil gas plume, to determine the downgradient extent and 

magnitude of volatile organics emanating from SWMU 119.1. However, bedrock well 

5-87BR was moved into SWMU 119.1 to characterize bedrock geology and water 

quality at  the source of contaminants. This well was completed in a zone of 

fractured claystone approximately three feet thick and an  underlying sandstone 

approximately six feet thick. Both of these zones were water bearing a t  the time of 

drilling. 
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The RI  Work Plan shows a third well pair south of SWMU 119.2 and north of 

the interceptor ditch. Well 6-87 was originally located south of SWMU 119.2 to 

characterize alluvial ground-water quality downgradient of that area, and a hole was 

drilled a t  that location. However, it  was abandoned when no water was encountered 

in either the surficial materials or the subcropping sandstone. This abandoned hole is 

designated 6-87A on Plate 4-1. Alluvial well 6-87 was then moved into the swale 

where wells 1-82 and 2-82 are located. This location was chosen because both wells 1- 

82 and 2-82 contained water, but no geologic logs or well completion details are 

available for  either well. Thus, well 6-87 was designed to characterize geologic 

conditions and provide a reliable monitoring well at  this location. Bedrock well 7-  

87BR was moved into SWMU 119.1 and drilled to investigate saturated conditions in 

weathered claystone on the 881 Hillside. The hole was drilled to a total depth of 51 

feet, and sandstone was encountered at  38.6 feet; however, the weathered claystone 

above the sandstone and the sandstone were dry a t  this location. Therefore, the hole 

was plugged with Portland Type I cement and abandoned. 

Well 8-87BR was cored through a surface casing set during the 1986 site 

characterization program. This well was not completed in 1986 because a shallow 

weathered sandstone was encountered at  this location, but it was sealed off by the 

surface casing which was seated in unweathered bedrock. Well 59-86 was drilled and 

completed adjacent to the surface casing in the weathered sandstone. The surface 

casing in hole 60-86 thus not drilled until 1987, when it was renamed 8-87BR. N o  

deeper sandstones were encountered in this hole, but a three foot thick lignite bed 

was encountered from 85.0 to 88.0 feet. Well 8-87BR was completed in this water 

bearing lignite. 
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2.2.2 Phase I1 Drilling Program 

Twelve additional monitor wells (eleven alluvial and one bedrock) were 

installed a t  the 881 Hillside during the Phase I1 drilling program. Alluvial well 43-87 

(BH57-87) was installed adjacent to existing well 9-74 as its well completion details 

were unknown. Well 9-74 has historically contained high concentrations of 

t e t r ac hlo r oe t h en e (P CE). 

A new well pair was also installed adjacent to SWMU 119.2. The alluvial well 

of the pair (44-87) is immediately downgradient (south) of the drum storage area. 

The bedrock well 45-87BR was completed in the 

sandstone beneath the site. 

Five new alluvial wells were installed south of 

first occurrence of saturated 

SWMUs 130, 119.1, and 119.2 to 

define the extent of ground-water contamination. Well 48-87 was located west of 4-87 

to define the western edge of colluvial saturation and ground-water contamination 

emanating from SWMU 119.1, and well 49-86 located between wells 4-87 and 6-87 to 

define saturated conditions on the topographic high separating the two wells. Well 

50-87 is located east of 6-87 to define the eastern edge of saturation and ground-water 

contamination. Well 47-87 is located south (downgradient) of well 4-87 and north of 

the South Interceptor Ditch. Well 55-87 was installed in a Quaternary terrace south 

of the South Interceptor Ditch. These two alluvial wells are located to determine the 

downslope extent of contamination from SWMU 119.1. 

Four new wells were drilled in the vicinity of SWMU 105, 106, 107, and 145 to 

Well 51-87 was drilled within characterize ground-water flow patterns in the area. 
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the area presumably drained by the Building 881 footing drain (SWMU 107) to 

evaluate potentiometric conditions and water quality. 

Wells 52-87 (BH63-87), 53-87, and 54-87 were installed outside the drain (in 

plan view) again to assess potentiometric conditions and water quality adjacent to the 

drain and other SWMUs. 
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3.0 DRILLING AND SAMPLING PROCEDURES 

Procedures for  drilling, sampling, packer testing, and well installation are pre- 

sented in the CEARP IGMP Sampling Plan (DOE, 1987a). Drilling activities followed 

the procedures set forth in the Plan except for  total organic field screening of soil 

samples and soil sample collection for laboratory chemical analyses. Presented below 

is discussion of deviations from these procedures. 

3.1 VOLATILE ORGANIC FIELD SCREENING PROCEDURES 

Total organic field screening of soil samples was performed every five feet in 

a11 boreholes except BH12-87 and BH14-87. The field geologist failed to collect field 

screening samples from either of these two boreholes. Seventy-five milliliters of soil 

was placed in an 8 ounce clear glass jar with an  equal amount o f  distilled water. The 

jar was then shaken and allowed to stand for  30 minutes. The sample jars were 

labeled with the time, date, borehole number, sample depth and geologist’s initials. 

After 30 minutes, a reading was taken in the headspace of the jar with a 

photoionization detector (PID) calibrated to benzene and a flame ionization detector 

(FID) calibrated to methane. The headspace readings were recorded in the field 

notebook. 

3.2 SOIL SAMPLES COLLECTION FOR LABORATORY ANALYSIS 

Continuous drive samples were collected from all boreholes from ground 

surface to total depth. Total depth varied with the depth to bedrock; but all 

boreholes extended a t  least three feet into bedrock. The continuous samples were 
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initially screened with a PID, an FID, and an alpha meter as soon as the sample 

barrels were opened. Volatile organic field screening samples were then collected 

every five feet as described above. These two field screening techniques in addition 

to visual inspection were used to identify suspected waste sources. 

3.2.1 Phase I Soil SamDlinq 

Both discrete and composite samples were collected from boreholes for 

laboratory analyses. Figure D- 1 presents the sample collection and numbering scheme 

used for  borehole samples. Discrete samples were collected: 

1) a t  a waste source as identified by direct field readings off the core 
either by the PID or the FID, or by the field screening technique 
(designated a "waste sample"); 

2) a t  the water table (designated a "water table sample"); 

3) in alluvium just above the alluvium/bedrock contact (designated a 
"contact sample"); and, 

4) in bedrock below the alluvium/bedrock contact (designated a "bedrock 
sample"). 

Waste sample intervals were centered around the waste source. The sample 

interval extended fa r  enough from the center of the source to collect the appropriate 

sample volume. If field screening indicated more than one waste source in a 

borehole, then either the maximum field screening value was sampled or more than 

one waste was collected, depending on percent core recovery. 

Water table samples were collected in boreholes which encountered ground 

water. The sample interval for these samples extended from the water table 

downward until the appropriate sample volume was collected, 
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FIGURE D-1 

881 HILLSIDE AREA 
PHASE I 

BOREHOLE SAMPLE COLLECTION AND NUMBERING SCHEME 

BH0587. 0004 
\ / 

Borehole Footage 
Number 

T 
0004 

L 
w s  

0408 

1 
W T  

CT 

BR 

sz@ 

4 '  

8' 

1 1 '  

14' 

BH05870004 
Composite sample collected from the ground 
surface to observed waste at  four  feet. 

BH058704WS 
"WS" indicates a waste sample collected 
based on field screening techniques. A 
discrete sample i s  centered around the waste 
source and the appropriate volume is 
collected. 

BH058704CS 
Composite sample collected from waste a 
four  feet to water table a t  eight feet. 

BH058708 W T  
"WT" indicates the water table sample, depth 
to water table is eight feet. A discrete 
sample is collected from the water table 
down, until appropriate volume is collected. 

BH058711CT 
"CT" indicates contact sample. Depth to 
alluvium/bedrock contact is eleven feet. A 
discrete sample is collected in alluvium 
from the contact up, until appropriate 
volume is collected. 

BH0587 14BR 
"BR" indicates the bedrock sample. A 
discrete sample is collected from three feet 
below alluvium/bedrock contact, down, 
until appropriate volume is collected. 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT DRAFT FINAL 
ROCKY FLATS PLANT, GOLDEN, COLORADO MARCH 1,1988 APPENDIX D, PAGE D-12 



Contact samples were collected from the base of surficial materials a t  the allu- 

vium/bedrock contact. The sample interval extended from the base of surficial 

materials upward until the appropriate sample volume was collected. 

Bedrock samples were collected from three feet below the alluvium/bedrock 

contact downward until the appropriate sample volume was collected. 

Composite samples were collected from borehole intervals which were not 

sampled discretely. If no wastes were observed in a borehole, core was composited 

every ten feet to comprise a composite sample. In boreholes where a waste source was 

observed, composite samples were collected a maximum of every ten feet above and 

below the waste. Composite sample intervals varied depending on the amount of 

available core, the depth of the waste, the depth to water, and the depth to bedrock, 

as discrete samples were collected before composite samples. 

3.2.2 Phase I1 Soil SamDle Collection 

Soil sampling procedures were modified prior to Phase I1 drilling at  the 881 

Hillside Area to reduce volatilization of organics from core before it was packaged. 

The new procedure described below was implemented a t  the East- Trenches Area on 

August 12, 1987. 

Target samples and composite samples from Phase I1 boreholes at  the 881 

Hillside were collected differently from those previously discussed. Figure D-2 

presents the sample collection and numbering scheme used. Target samples were 

collected: 

1) a t  a waste source as identified by the initial screening of the core with 
a PID, FID, and alpha survey meter (designated a "direct hit  sample"); 
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FIGURE D-2 

881 HILLSIDE AREA 
PHASE I1 

BOREHOLE SAMPLE COLLECTION AND NUMBERING SCHEME 

BH3987 0008 - 
Borehole Footage 
Number 

0008 

I 
DH 

FS 

WT 

uc 

CT 

BR 

BH39870008 
Composite sample collected from the ground 
surface to observed waste a t  eight feet. 
VOAs submitted from six to eight foot 
interval. 

W W T  

BH398708DH 
"DH" indicates a direct hit sample collected 
in the core run beginning a t  eight feet. 

8' 

BH3987 lOFS 
"FS" indicates a field screen sample 
collected in the core run beginning at  ten 
feet. 

BH3987 12WT 
"WT" indicates the water table sample. The 
water table was encountered in the run 
from 12 to 14 feet. 

10' 

12' 
BH3987 I4UC 

"UC" indicates the upper contact sample. 
The sample was collected in the core run 
immediately above the run in which the 
alluvium/bedrock contact was encountered. 

14' 

16' 
BH3987 16CT 

"CT" indicates the contact sample. The 
alluvium/bedrock contact was located in the 
run beginning a t  16 feet. 

18' 

20' BH3987 18BR 
"BR" indicates the bedrock sample. The 
sample was collected in the core run 
immediately below the run in which the 
alluvium/bedrock contact was encountered. 
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2) a t  a waste source as identified by field screening (designated a "field 
screen sa m p 1 e"); 

3) a t  the water table (designated a "water table sample"); 

4) . in alluvium in the sample run immediately above the alluvium/bedrock 
contact (designated an  "upper contact sample"); 

5) in  the sample run containing the alluvium/bedrock contact (designated 
the "contact sample"); and 

6) in bedrock in the sample run immediately below the sample run 
containing the alluvium/bedrock contact (designated a "bedrock 
sample"). 

After the initial screening with a PID, an  FID, and an  alpha meter was 

completed on a core interval, two four-ounce precleaned glass jars were filled with 

soil for  volatile organic analyses (VOA). If a direct hit was recorded during the 

screening, then the two VOA jars were filled, followed by three eight-ounce, 

precleaned clear glass jars for  radiochemistry, base neutral acids (BNA), pesticides, 

and metals analyses. 

All of the target samples were collected as composite samples of each two, two 

and one-half, or three foot core interval. The sample run length varied slightly 

between the drilling rigs depending on the availability of  the sampling barrels and 

core recovery. 

Drilling and soil sampling continued in the borehole until no PID or FID 

direct hit or field screen readings above background were detected. 

Composite samples were collected from borehole intervals of eight feet in 

which no target samples were collected. Three eight-ounce glass jars (for 

radiochemistry, BNA/pesticides, and metal analyses) were composited and the two 
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VOAs from the core interval nearest the base of the eight-foot interval was used to 

complete the composite sample. 
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4.0 GROUND-WATER AND SURFACE WATER SAMPLING PROCEDURES 

Ground-water and surf ace water sampling procedures implemented during this 

RI  are  presented in Appendix D-I. However, the sampling collection order was 

modified somewhat from the order presented in Section 6.4.2.1 of the sampling 

procedures. As many of the wells at  Rocky Flats Plant produce small quantities of 

water for  sampling, this modification was made to collect priority samples. Table D-2 

presents the modified collection order. 

Other modifications occurred during first, second, and third quarters, 

involving containers used for  radiochemical analyses. During the first, second, and 

fourth quarters a four liter polyethylene cubitainer was used to collect the samples. 

However, this entire sample volume was not used for  radiochemical analyses during 

the first  and second quarters as discussed in Appendix G. In the third quarter, one 

liter polyethylene bottles were used. 

During the first  and second quarter sampling events, samples collected for  

radiochemical analyses were not filtered. However, samples for  radiochemical 

analyses were filtered during the third and fourth quarters. Surface water samples 

were not filtered prior to radiochemical analyses. 

1 881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT DRAFT FINAL 
ROCKY FLATS PLANT, GOLDEN, COLORADO MARCH 1, 1988 APPENDIX D, PAGE D-17 



(L 
W 
I- s 

d 
E 
0 

';f 
P 

d 

E 
0 

N 
';f 

d 
m 
.C 

5 

5 
U a 
0) 
fn 

+ 
L 
al U 

-I 
.- 
c 

+ 
L 
0 U 

-I 
.- 
c 

u 
Y 
VI 

I C  

m 
a. 
d 

+ 
L 
aJ U 

-I 
.- - 

+ 
L 
aI U 

-I 
.C 

c 

+ 
L 
9) U 
.C E 
-I 

0 - ln 

d 

+ 
L 
aJ 
U E 
-I m 

N 

d 

.C 

P r 

d A d  - 4 -  

E E  E E E  E 
0 0 0  m o o  
0 m o  
U N a  

0 2 e m  

VI m 

W 

m 
d 

VI 
VI m 
m 

n 
a 

d 

L 
a, 

E 

0 

U m 
.- 
m 
n 
d 

0 

+ m U 
Q 
5 u v )  

0 A 

? 
aL L 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

VI 
VI 
m 
m 
d 

U m m 
d 
a. 

u .- 
U 
VI 
m 
a. 
d 

d d 

E E 
0 
In 0 0 

m - 

al d 
L 

U E 
2 0 

In 
Y N 

.- 

DRAFT FINAL 
MARCH 1 ,  1988 APPENDIX D ,  PAGE D-18 



APPENDIX D-1 

SAMPLING PROCEDURE FOR 
GROUND-WATER MONITORING PROGRAM 
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1. INTRODUCTION 

This procedure w i l l  be used for routine ground water Donitoring at the 
Rocky Flats Plant. The procedure provides f o r :  

- Equipment Decontamination 
- Water Lbvel Measurement 
- Well Purging 
- Field Water Quality Xeasuremento 
- Sample Collection, Bottling urd Preservation 
- Quality Asruraaca/Quality Control 
- Documentation urd Data hnagement 
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2. HAURDS, SAFETY, AND SAFEGUARDS CONTROL 

2.1 
Operation Safety Analysis (OSA), Number 452.01 and Number 121.1. 

The hazards and safety of this procedure ate addressed in the 

2.1.1 
J. A. Blair (2) RF-881 

Copies o f  OSA, 452.01, have been distributed to the following: 

B. b w i s  (1) RF-T4528 

2.1.2 Copies of OSA 121.1 have been distributed to the following: 
J. A. B h i r  (2) RF'-881 
0. I. Ehmtor RF- 881 

2.2 
sumplto. 
eyes. 

The folloving l i s t  of acids and bases are used in presetving the 
These will cause chemical burns upon contact w i t h  the skin o r  

Extreme caution should be used h e n  handling these chemicals. 

2.2.1 Concentrated Sulfuric Acid (H,SO,) - H?¶R - 3,0,2 

2.2.2 Concantr8ted Nitric Acid ("Os) - HMt - 3,0 ,0  

2.2.3 1Cm Sodium Hydroxide (NaOH) - "B - 3,0,1 

SAHPLIX PROCEDURE FOR GROUND WATER PAGE NO. 
HONITORING L-6213-A-4 
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3 .  SPECIAL EoUIPnwT 

3.1  Standards Lab cal ibrated pH meter. 

3.2 Standards Lab cal ibrated conductivity - temperature meter. 

3.3 E l e c t r i c  vatcr  level sounder. 
t o t a l  depth (m) and water l e v e l  of the well. 

indica te  the length of cable  i n  the W e l l .  

This device is  used t o  measure the 

Thc cable is graduated t o  

3.4 Dedicatad pump system. 

that w i l l  be dedicated to  specif ic  vellr.  

This cons is t s  Of UI air actuated bidder pump 

3.5 Bladder pump. 
feet and/or storage volumes of over 20 gallons. 

This is used t o  pump vel18 vith total. depths over SO 

3 . 6  Oil - less  air  coo~prersor. 

3.7 Stainless s t e e l  and teflon b a i l e r s .  Some stahless steel b a i l e r s  

vi11 be dedicated t o  speci f ic  wells. 

vi11 be used to  b a i l  wells with t o t a l  depths bel- 50 feet and/or storage 

volumes d r  20 gallons. 

Teflon or stainless steel b a i l e r s  

3.8 Tape meamare. 

3.9 Fie ld  notebook urd water level notebook. 

3-10 p8tCh. - 

3-12 Walldo-Talkie. 



3.15 Cdtbr6ted bucket, 5 gallon or larger. 

3.16 Coolars. 

3.17 Blue-ice packs. 

3.18 Squirt bottles.  

3.19 Decon tubs. 

3.20 Docon spray t r n b .  

4 



6 .  MATER1A.U 

6 . 1  Chemicals 8nd Reagents 

6.1.1 Conccntr8tcd sulfuric acid ( H 2 S 0 , ) .  

4.1.2 Concentrated n i t r i c  acid ("Os), t race  metal q u d i t y .  

4 . 1 . 3  lOM sodium hydroxide (NaOH). 

deionized vater i n  a 1 l i t e r  volumetric f l a s k .  

store in 1 l i t e r  plastic bott la .  

Dissolve 400s NaOH i n  800 o l  

Bring up to volume and 

4 .1 .4  Deionized water. 

4.1.5 Alconox Solution: 

o f  deionized o r  d i s t i l l e d  water. 

Dissolve 0.5 cup of ahonox powder per 3 gallon 

4 .1 .6  pH Buffers: Prepare by directions on buffer  bot t le .  One buffer 
should be in  the 4 . 0 - 6 . 0  range, with the other in the 8 . 0 - 1 0 . 0  range. 
Place buffers i n  sample cooler f o r  storage. 

e 

4.1 .7  Conductivity Standard: 
a 110'C oven) i n  1 l i ter  of deionized water. Lover the temperature of the 
standard by cooling i n  i ce  bath o f  1o'C. Imediate ly  Uke the meuurement 

of the standard on the lAbOr8tOry cal ibrated C o n Q c t i v i t y  m t e r  d record 

value on cdibr8tion s t i c k e r  on b o t t l e  of standard. 

sample cooler for atorage. 

Dissolve 0.7459 g XC1 (dried for 1 hour i n  

Place s u n d u d  i n  

4.2 Consumable htmrials 

4 . 2 . 1  Pen. 

4.2.2 Polypropylene r m  . 



4.2.7 Shoe cavaringo, or booties. 

4.2.8 Sample bottles - p r c - p r e s e m d  in laboratory. 

4.2.9 B).tt.ri@r. 

4.2.10 Chain-of-Custody sheets. 



5 .  STANDARDIUTION AND CALIBRATION 

The pH meter and conductivity t e ~ p c r a t u r c  meter vi11 be calibrated by the 

Standards Lab on A quarterly b a s i s .  

and protected from te!npcrature extremes, 

The equipment should be kept clean 

5 . 1  Calibration of  pH Buffers  in the Field 

Calibration vi11 be performed before  each parameter is taken during both 

purging and rmpling o f  the V d l .  

5 .1 .1  Turn on w e a r  urd chock bat tory . 

5.1.2 Place pH buffors f rom coolor  into laboled plastic boars .  

5.1.3 Remove boot from electrode. Rinse olectrode with &ionized water. 

5 .1 .4  

correct  rmdfng. 

Imncrse bulb in lower pH buffer and 8dj-t cal ibration knob to 

Record reading in logbook. 

S.1.S Urus electrode vith deionized water. 
e 

5.1.6 

not readjust ca l lbrat lon knob. 
Imnerse bulb in upper pH buffer and record reading in  logbook. Do 

This f r  rfoply a b c k  o f  calibr8tion. 

S.1.7 Rinse bulb vith deionized water. 

5.2 Calibration o f  ConductideV Standard in  the Held 

Cal ibra ion  will bo p r f o r w d  before uch pu.jatrr  is taken during both 
purging .nd s.rpliry of tho -11. 

5.2.1 ’Turn on #tar. 

Si”G  G0- PACS 80. 
HoMIToRnG pBocIw( L-6233-A-9 



5 . 2 . 2  Place conductfvlty r tmdard f r o m  cooler i n t o  labeled PlAStiC 

beaker. 

5 . 2 . 3  Rinse elec t rode  with deionized water. 

5 . 2 . 4  

c o r r e c t  standard reading.  

Immerse probe into standard adjust temperature compensate knob t o  

Record reading In logbook. 

5.2.5 Rinse probe with deionized water. 

sA13pLf#c PSOCEWBB POR GRWRD PafKR PAGE NO. 
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6 .  OPERATING INSTRUnIONS 

6 . 1  Equipment Decontamination 

All decontanin8tion v i 1 1  be performed with one person 8 c t i n g  88 the clean 

person and one the d i r t y  person. 

glOV8S. 

8nd the Clem per8on w i l l  handle the equipment after  cleuring. 

Both people willw8r now c h 8 n  surgeons 

The dir ty  person v i11  handle a l l  the equipment before cleaning,  

6 .1 .1  

a f ter  each roading and stored i n  8 clean p l a s t i c  bag. 
Decontamination of the vater  l e v e l  sounder should be p e r f o m d  

After ta8ding hu been taken, &con the sounder directly out of the v e l l ,  

One person should rind the sound on the real v h i l r  tbe other person rinses 

it Vi& alcoaox solut ion,  f o l l w e d  by deionized uater. 

6 .1 .2  

unless it is t o  be re-used for additional purging or srorpling of the same 

v c l l .  

and labeled f o r  the specific  well. 

Decontmination o f  the b a i l e r  8hould be performod 8ftrr each use 

In such A case the b a i l e r  should be placed 5.n a clean p l a s t i c  bag 

* 

After use of the b a i l e r  is complete, di8aosembla it a d  &con each par t ,  

using 8 brush d alconox solution. Then rinse u c h  p u t  w i t h  deionized 

water and r u s s u b l e .  Store the b a i l e r  in a c l o . n p l u t i c  bag. 

6.1.3 

a f ter  oach use. 

Decontamination o f  the portable bladdor puq should be p e r f o m d  

Decon the pump d i r a c t l y  out of tb. -11. 

One parson should wind the p110p on the roe1 while the 0th.r porson rinses 
it with 8lc0tmX 8olutfon, followmd by deionized -tor. 



6.1.4 Decontaaination o f  the rinple bottles should be performed after 

they have boen filled and labeled. 

Rinse  each bottle w i t h  alconox solution folloved by deionized water. 
Place the bottles in cooler. 

6 . 2  Water Luvel Heasurenent 

An accurate measurement of depth t o  water in a well fs needed to monitor 
seasonal fluctuations of water levels and to  c&lcufate the volume to be 

purged from a well before water quality sample collection. 

6 . 2 . 1  Record the folloving in the logbook: 

6 . 2 . 1 . 1  . Well facation 

6 . 2 . 1 . 2  Identification number 

6 . 2 . 1 . 3  D8te/Tl~e 

6.2.2 Turn on Well soundar, check battery,  and lower cable into well 
u n t i l  presence o f  water f a  indicated. 

6.2 .3  
when probe just  enters water (.lam rill sound). 

farabr cuing f o r  th. deptb to water reference point. 

Hold cable ao thumb and index finger are touching the top of casing 
Use the north rim o f  the 

6.2.4 -288 cable until  alum stop8 (i.0.. probe is jwt  above vatar 
1e-1). 

index finget u m  at the a a m  location u before. 

buer &le until alarm rounds again. 0.ck to 8ee i f  thumb and 

Rapeat one more ti# for 

8 f h d  V@rifiC.tiOlt .  

6.2.5 Read the measurement off the cable to the noarest half o f  the 

lovest dimension. b c o t d  tko uater level i n  the logbook. 



6.2.6 
depth (To). When rl8ck in the cable occurs, pull the cable up until alack 

io gone. 

Continue lovering the cable into the hole t o  determine the total 

6.2.7 Hold cdle the same as for water level and t.ke meUurement at the 
north rim of the inner casing for refercnct point. 
for a final verification. 

Repeat one more time 

6.2.8 
lowest dimension. 

Read the measurement off the cable to the nearest hrlf of the 

Record the 11) in the logbook. 

6.2.9 Decon the sounder u stated in Section 6.1.1. 

6.3 We11 Pursing 

The vater standing in the well may have different chemical char8ctetistics 
than the wat8r in  the formation because of Vol8tilhatiOn of constituents 
and/or charges o f  oxidation and pH conditions. 
standing in the well must be renoved and vater represent8tive o f  the 
fornation water brought into the vell before the actual sample is 
collected. This is known u vell purging. * 

For this ruson, the vater 

Purging will consist of removing a minimum of three vellbore storage 

volumes from hi& production wells urd a minimum of one vhllbore storage 
vohae fro8 lov production uello. A high production vel1 is a vel1 from 

which three uellbore storage volumes can bo r8moP.d in el@t hours. A low 

production vell is a vel1 from which three vellbore storqe volumes cannot 
be removed in eight hours d m  to insufficient inflav to tbr vell from the 

f oraatioa. 

Vellbore storage polune is the voluao of vatat s+adiq  h i d e  the cuing, 
i-e., tlm distance betwoen the uater level .Id tb bot- of tbr cuing 
(length of tb water col- in the vmll), multiplied b.r * ixmer c r o s ~  

s4ctiorrcrl uu of the cuing.  



6.3.1 Calcul~te the  wellbore storage volume using the formula belov: 

USV - vel1 storage volumes ( l i t e r s )  

TD - total depth ( f e e t )  

UL - vater l eve l  (feet) 
A - cross soctiorul area o f  vel1 (litars/foot) 

- 0.619 f o r  2" vel1  - 1.395 f o r  3" well - 2.478 for 4" vel1 - 5.586 f o r  6" well 

6.3.1.1 
volume i s  b e l w  one l i t o r  calculated volume. 

A woll is considered dry if before purgiw, the wellbore storage 

6.3.1.2 
volume of vater to be purged from the well. 

Xultiply the wallbore storage volume by three t o  get the minimum 

6.3.1.3 Record calculations and values f o r :  mB a, urn, and A in the 

f i e l d  notebook. 

3 significant figurer if value is over 10, rad ta 4 Simificmt figures if 

value is m o r  100. 

Record t o  2 r ignif icant  figures if V81w i s  under 10, t o  

6.3.2 Remom tho appropriate d e r  of c a l c d 8 t e d  m'llbora storage 

vofumos of vator from the well using the &dieatad PMp, dedicated b a i l e r ,  

or port8ble r q l i r y  pump. 

purge tho -11, rocord the t o t a l  volume w g o d  md tho tin when purging 
hg8rdless of the tyP. of equi-nt urod t o  

begins &Id .adr. 

During purging f i e l d  vator q u ~ l f t y  seasur-enU Vi11 bo e a  four 
difforont times. These will be rproad out -r th. tom1 purge volume of 



three vcllbore storage volumes. 

described i n  Section 6.6.  If the well appears t o  be lo in8  dry and a11 
three vellborc storage purge volume will not be purged, the four f i e ld  

vater quality ~ a s u r e m e n t s  should be obtained w i t h i n  the mount purged. 

The field water q u l i t y  8easurements are 

6 . 3 . 3  

v i t h  domnward flow checking valves on the i n l e t  t o  the inside of the 
bladder, and on the tubing 8bove the outlet  from the imide o f  the 
bladder. 
u i n t a i n o d  long enough that the bladder io cOi~pr08rrd and water inside it 
io forced in to  tho discharge tubing. 
bottom o f  tho pump by the lover chack v8lve. 

t o  the nuface through tho 8- prasrurizing tub. (r.quiring a time 

dependent on length of tubing, required air prrrmrt., a d  &peh o f  
subaergance of tho pump). 

by the upper check valve. 

the surface axid purging begins. 

discharge is delivered t o  the surface i n  c y c l i c  d u p ,  but the 

pressurizing air is neve]; in contact  w i t h  the water. 
has a mall d h a e t s r  bypass 80 that water i n  the di.cbuge tubing a f t e r  

sampling vi11  drain back into the well and will 

The dedicated pump 8y8t.m consists o f  an air achutod bladder pump 

A i r  is developed t o  the outside of the bladder .ad pressure is 

Uatar i s  k8pt from exiting the 

Tho d r  pr888ut.e is vented 

Vator forced into the di.cbuBe tubing is held 

The cyc le  is repeat8d unt i l  discharge reaches 

Due t o  the moch.nia o f  this purging, the 

Tho upparcheck valve 

mt+freeze. 

When placing the dedicated pump into the w e l l ,  pO8itiOP tbe 8creen 6"-8* 

off the the bottom. This w i l l  provent plugging of the scraan by s i l t  at  

the bottom of the vell. 

6.3.3.1 Appropriate clothing and gloves need t o  bo worn to  provent 

contadmtion of equipment md purromel. Thf8 8180 prevents cross 

contamination vhou trmmling from 00. well to  another. 

One perron vi11 be designated as the c1e.n porsoa. m y  rill vear 
rurgeonr gloves bemath Moapreae 8lo-m.. 

quality muuremauts and d u o p a  of tb. purge bucbt. 

They Vt l l  p . r f o a  f i e l d  water 
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The other person will be designated as the dirty person and will handle 
~ 1 1  the down hole equipment, including the pump and compressor. 
wear vhite T p e x  coveralls, booties and surgeons glovtr beneath Neoprene 
gloves. 

They will 

All clothing should be removed and placed in the trash before traveling t o  

t h e  next well. 

6.3.3.2 
controller. 
coaponents imide the controller.) 

AttACh the compressor t o  the pump pressure inlet on the 
(Use oil-lass compressor to protect p a t i c  logic 

6.3.3.3 
the controller. 

Connect the red air hose batveon well cap and tb, pump supply on 

6 . 3 . 3 . 4  

o’clock), and start the comprassor. 
field notebook. 

Position the refill and discharge knobs to enter position (12 
Record start time of purging in the 

6.3.3.5 
column of vater in the dirrcharge tubing plus 30 PSI: but do not exceed 125 

Set gas pressure level to a pressu~e sufficient to lift tho 

PSI, t0t.l. 

6.3.3.6 
the slug discharge. 

Adjut the discharge knob so that venting occurs at the ond o f  

6.3.3.7 
cycla bogins to dectearo. If bcroase is immediate, lsqthen both the 
refill md discharge cycle t fus ,  and repeat Steps 6.3.3.5 and 6.3.3.6. 

Docrrase the refill cycle t h e  until the volume discharge in each 

6.3.3.8 Houure volume produced in a container of known volume (o.g. ,  

g 8 h t . d  bucht). 



6.3 .3 .9  

Record four f i e l d  vator quality aeasurements during purging i n  the f ie ld  

notebook. Record time a t  the end o f  pumping and the t o t a l  volume p q c d  

in the field notebook. 

Continue puuping u n t i l  the appropriate voluae has bacn purged. 

6 . 3 . 4  Bai l ing with te f lon  or stainless s t e e l  b a i l o r  vfll be done when 

e i t h e r  a dedicated pump does not e x i s t ,  the dedicated pump i s  inoperable, 

or the vellbore storage volume is less than 75 l l tors f o r  a l l  three 

volumes. 

6 . 3 . 4 . 1  Appropriate clothing md glwes need t o  be worn t o  prevent 

contamination of equipment urd pr80m81. l”bi8 also prevents cross  

contamination &on t r n o l i n g  fro0 one well t o  another. 

One person w i l l  be designated u the clean person. 

gloves beneath Neoprene gloves. 

acrourements and dunping of the purge bucket as vel1 u a s s i s t i n g  the 

d i r t y  person fn t h e i r  ba i l ing  dutios. 

Ih.y will wear rurgeon 

Thoy vi11 perform f i o l d  vater quality 

The other person w i l l  be designated as the d i r t y  person m d  w i l l  remain on 

the p l a s t i c  8heetlng performing the bai l ing.  They will wear vhltc, ?)vex 

c o v e r a l l s ,  bootien, and surgeon gloves beneath Neoprene glovoo. Booties 

w i l l  be put on j u s t  p r i o r  to gett ing on the p l a s t i c  md the person vi11 

reaab on the p l a s t i c  unt i l  bailing is complete. 

A l l  clothing should be resoved md placed i n  tbe trash bmfore traveling t o  

the next hold. 

6.3.4.2 Placo a 8boot of p l a s t i c  gp.r the c u i q .  Cut a hole in the 

p l a s t i c  f o r  the cas- and s p r u d  shoot 09 tho pound around the well. 

Tha p l a s t i c  md .quipmeat should be arruyed in 8uch a mmnr u t o  onable 

the samplers t o  do all rork while standing on the p l u t i c .  The p l u t i c  is 

t o  keep a l l  equipeat c l u n  d soil fro.. 

tho p l a s t i c  with booth8 which hsvm mvor touch.d tho ground. 

All rorbra rill only vd.k on 



6.3.4.3 Remove bailer from i t s  holder and irupect  check valve ,  top ball, 

and cord which the rope t i e s  t o .  ( A l l  personnel should be drerrod i n  the 

appropriate c lothing and gloves before handling any equipment). If any 

components are loose or damaged, replace them. Decontminrte equipment if 

any nev p a r t s  a r e  rued. Do not allow b a i l e r  or rope t o  contact  anything 

b u t  clean p l a s t i c .  

6 . 3 . 4 . 4  Tie 8 figure-8 knot w i t h  the rope onto the cord of the b a i l e r .  

F i r s t ,  make a loop 6" in  diameter and m i s t  mice t o  form 2 sa811 loops 
around base of l a r g e  6" loop v i t h  excess rope. Second, thread ond o f  rope 

through 6" loop (see d i 8 g r . ~ )  and out Over t o  cord on b a i l o r ,  t h i s  fornr 
t h e  figure 8 .  Third, throad ond of rope through bailor cord and back 

through f iguro 8 i n  rovorse order. F o l l a v  ond of rope through along the 

o r i g i n a l  rop. in reverse ordor unt i l  you h.vo p u s e d  thrau& tho 2 small 
origfnal  loops around tho base. Thio should bri- tho ond of tho ro?e 

back t o  tho spool of ropo. Pull t i g h t .  

1.- 6213-A- 18 



6 . 3 . 4 . 5  Record rtart time in f i e l d  notabook. 

laver b a i l e r  into vel l .  

because the check valve nay dislodge or become damaged. F i l l  the bailer 
v i t h  w8ter and h o i s t  t o  rurfacc coi l ing rope Into h n d s  o r  onto plastic. 
Pull d i r e c t l y  up on rope when c o i l i n g .  Do not e l l o v  rope t o  rub against 

casing when pulling up. 
does get  controin8ted the rope must be changed before b a i l i n g  again. 

Do not drop b a i l e r  into vel1  at  high rpeed 

Do not allow rope to  fa l l  off o f  p l u t i c .  If it 

6 .3 .4 .6  Empty b a i l e r  into the gadu8ted container of known volume, 

Continua bai l ing  until appropriate volume has boen purgad, u determined 

by volume in containor. 

Record four f i e l d  v a t e r  qual i ty  masurewnts during purging i n  the f i e l d  

notebook. 

the f i e l d  notebook. 

Record tine a t  the end of purging and t o t a l  volume bailed i n  

Decontrpirution, described i n  S e c t i o n  6.1.2, Vi11 be perfomad at this 

time. 
4 

6 .3 .5  

dedicated puap doas not exist, the bdica ted  pump is i n o p r r b l e ,  or  the 

vellbore s t o r ~ g e  ooluma i s  greater than 75 l i t e r s  for  a l l  three volumes. 

A portable pump vi11 be wed to purge vell vhen eftber a 

6.3 .5 .1  Approprirta c lo th ing  md glovrs need to be worn eo prevent 

contamination of equipment and personnel. 

ihe 8- clean ad dirty par8023 Vi11 be estrbfished for purging w i t h  the 

porabls p ~ p .  

previous roctlaa on bailing. 
m . 1 ~  clothing will be wed u designated in the 

6.3.5.2 

bottom o f  &e wall. 
Placa clrrn d 8 c o a t . n i ~ t e d  pump a p p r o x ~ t . 1 7  one foot &ova the 



Place the uphole end of the discharge I n  the gradurrted container of known 

volume. 

Record start time f o r  pmping in the field notebook. 

6 . 3 . 5 . 3  Connect compressor t o  p u p  c o n t r o l l e r .  Turn on compressor and 

pump appropriate volume as measured i n  graduated container.  

Record four f i e l d  v a t e r  q u a l i t y  measurement8 during purging i n  the f i e l d  

notebook. 

the f i e l d  notebook. 

Record time a t  the end of purging and t o t a l  volume purged in 

D.coataminrtioa, 88 describod i n  Soction 6 . 1 . 3 ,  will be performed at this 

time. 

6.4 F i e l d  Water Quality Xearureaents 

Cal ibrat ion and 8tmdardizat ion should be performed according t o  Section 5 

of this procedure before each f i e l d  vater quality sample is taken during 

sampling and purging of the VCllS. 
e 

6.4.1 

f irrt) . 
C o l l e c t  srpple i n  b beaker (r inse beaker w i t h  deionized v a t e t  

6.4.2 Place pH probe and conductivity probe in the beaker. 

6.4.3 b a d  pH to the neuest tenth o f  a pH unit. 
the electrod. to d l w  A rtrble reading. 

S t i r  the raaple w i t h  

Record r u d i n g  in  logbeok. 

6.4.1 b a d  conductivity t o  tu0 rignificant figur88. 

the p r o b  to allow a stable r u d i n g .  

S t i r  the Sample with 

Record reading in logbook. 

6.4.5 Switch to torrpor8turo. h a d  tmper8ture to tho 0 . ~ 0 s t  degree. 

Stir tho s.npl0 vith tbe probe to allow A stable tu-. 

in logbook. 
Eocord roadlng 

SAwpLI#G PBOCLOUBE FOB CBOtTND UTER 
MONITORING pBoc81vI 

PAGE NO. 
L-6213-A-20 



6 . 4 . 6  Rinse all probes and beaker with deionized water. 

6.4.7 Leave mters on if more suapleo are to be t8ken, othcruise turn 

meters off. 

6.5 SAmDle Colloction. Bottling and Preservation 

For purposes o f  sample collection, a tochnlcally drg well is one that does 
not recharge sufficiently to provide at least 1 liter o f  ruple  vithin 24 

hours of purging. 
a t  least 8 l i u r  is prr8ent in the woll each 24 hours. 
the w a t o t  volue is belw 1 liter than the well is drp and only the 
partial srPples will be anrlyzed. 

A well may be sampled for partial analyses as long as 

If after 24 hours 

S1~p1.s will be collrctod with the dedic8ted pump when posrib'le. 
bailer or pormble pump vas used to purge the well t b n  a bailer will be 
used to s.Pple. 

If a 

The portable p u q s  will not be w o d  to sample a well. 

6.5.1 
into the field. 

Preparing sample bottle8 vi11 be done in the lab prior to going 

Preservation md 8-18 size for oach parmreter(s) vi11 bo as follows: 

Parameter Container m e  Vol- Preservation 

Motrls - filtorad 

S e p M  Vi81 2-40 nl Cool 4'C 

PhStiC 1 - li ter lOM NaOH 
to pm12 

plastic 1-litor cool 4'C 

p l u  tic 1-liur cool 4'C 

PBOCEOUBe GROUND WATER PAGE 190. 
nalqI-- L-6213-A-21 



Pu- 239 

T r i t i u m  

Am- 241 
u-234, 235, 238 
Sr- 90 
Cross Alpha 
Cross Beta 
(RADS 1 

6 . 5 . 1 . 1  Each smpl 

information : 

b o t t l  

plast ic  500 El 25 ml "0, 

amber glass 500 nl None 

plast ic  
or g h S S  

will be lab 1 

& - l i t e r  "0, t o  
pH<2 

d with the f o l l w i n g  

6.5.1.2 Sample b o t t h s  w i l l  bo p1Ac.d in  a coolor with bltu i co .  

6 . 5 . 1 . 3  

out daily i n  the field (Figure 1 ,  page 3 3 ) .  

Chain o f  Custody forrs will be picked up in the lab and filled 

6.5.2 
possible. 
love1 in the we11 on a periodic basis. 

within  four hourr of purging. 
there is rufficient  volume i n  the well t o  fill ramplo bottles (at least 

1-litar within 24 hours). 

quality mmmaramonts four t i w s  during ~ a ~ ~ p l i n g .  

The runple should be col lec ted  i m e d i a t d y  after purging if 
If the well is essent ia l ly  dry after purging, measure the water 

C o l l e c t  w i a t i l e  organic samples 
Collect  the rest  of  the 8aql.r  as soon as 

A t t s a p t  t o  c o l l e c t  in aliquot for f i o l d  water 

6.5.2.1 Collect samples in the folloving order: 

VOAs 
Qa- 
SO,-* 6 C1- 
Met.18 
TDS 6 Alk 
m, -111 
Pu 
hftiu 
BAD8 



6 . 5 . 3  

c o n t n i s u t i o n  of equipment and personnel. 

w i l l  be o s t a b l i r h e d  for sampling as for purging. 

I h e  8ppropriate c l o t h i n g  and glover need t o  ba worn t o  prevent 

The same clean and d i r t y  person 

6 . S . 3 . 1  fake water level ~ a s u r e m e n t  vlth vel1 s o d r  ud record water 

l eve l  in f i e l d  notebook. 

Calculate woll storage volume t o  dotennine volume mailable t o  saaple. 

6.5 .3-2  

pump or bailer. 
F i l l  b o t t l e s  according t o  sampling order using e i t h e r  a dedicated 

6.5.3.3 

notebook. 
-cord time of sampling .nd date on 8-18 b o t t l e  and i n  f i e l d  

6.5.3.4 

.-le. 
tighten. I m a ~  vial and tap l i g h t l y .  If bubblco are observed, repeat 

When f i l l i n g  VOA bottles, fill each vial to otrerflouing w t t h  

C l r a f d l y  p l a c e  cap op the  v ia l  80 that air i 8  not captured, and 

prOCO88. 

6.5.3.5 

using 8 pref i l ter  f o l l w e d  by 0.45 ga f i l t e r .  
Mat81 8amples are f i l t e r e d  vith a field f i l ter  pup in the f i e l d  

6.5.3.6 

number, and d e r  of bottler smplrd.  

Complete Cbio o f  Custody form and indlute the  t-, date,  vel1 

6.5.3.7 

cooler for t r i p  back t o  lab. 
%con sample bottler u described in 6.1 .4  md place i n  sample 

S w h t 8  should be delivered to l a b  within 4 

h-8 of CdhCtim. 

6.6 Qual im AssurancelQualitp Control 



6 . 6 . 1  

f i e l d  instruments, routine maintenance of equipment, and q u l i t y  control  

The f i e l d  sampling QA/Qc program vi11 include 4.ilY c a l i b r a t i o n  of 

8 8 l Z p l t S .  

6 . 6 . 1 . 1  

f u l l  re t  of sample b o t t l e s  f i l l o d  with deionized vater froa the l a b .  

These samples w i l l  be transported i n  coolers out to the d.yr sampling 

rite8 and back t o  the lab f o r  analysin.  

Trip blanks vi11 be takon Once per veek and vi11  c o n s i s t  of a 

6 .6 .1 .2  F i e l d  blanks w i l l  be taken once per weok and Vi11 c o n ~ i r t  of 

f i l l i n g  a f u l l  set of rurple bottles in the f i o l d  a t  a S q l i n g  r i t o .  

These ramp10 bottler aro  f i l l o d  vith deioni2.d vator and t r u u p o r t o d  i n  

c o o l e r s  back t o  the l a b  f o r  a n a l y s i s .  

6 .6 .1 .3  buplic8te 8 r P p l O S  w i l l  be taken o m 0  .very No -Ob. 

cousist o f  a 8ocond f u l l  s o t  of 8-18 b o t t l o s  bow f i l l e d  from a well 

current ly  being sampled. 

Identif ication-Dup and tr8nsported in coolors back t o  th h b  for 

These 

Thoy w l l l  be labelod vith the all 

8nalyrfo. 

6.6 .1 .4  

consist of rinsing the equipment w i t h  deionized water (rft8r oquipment has 

been &coned) into a tub and then f i l l i n g  a f u l l  sot of S.plpl0 b o t t l o r  

~5th this rinse u 8 k r .  
t o  the Ida for analysis .  

Equipment blanks w i l l  be taken 3 tlmes peq q-r. Thoy will 

Ihe sampler are then tr i iuportod la coolors back 



6 . 6 . 3 . 1  

Formal memoranda docu~cnting deviations from the procedures in this 
document w i l l  be prepared and rectification vi11 be documented by the 

General Moratory management, 

F o n d  audlt reports will be documented fn the QA/QC f i l e r .  

SuIPtlljc PBoCEDuBE Fat CBOORJD PAGE BO. 
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8.  RECORDS 

A11 sampling activities 8nd calibr8tlons vi11 be documented in the field 
notebook And mintcnrncc log book. 
and det8lled as possible, so that  A particular situation c8n be 
reconstructed. 

Such entries vi11 be 8S descriptive 

Field notebooks will be bound with consecutively numbered pages. The 
sampling supervisor or chemist will usign a number and title to e8ch 
notebook. 

All Ontri.8 will be u d e  in ink. If an incorrect entry is M&, the data 
will be crosred out with a single 8trike nrrk md initialed. 

8.1 The following will be logged in the field notebook at  the start of A 
day : 

- Personnel present - Date/Tfme - Initi~ls o f  person making entries - Decontamination materials - Weather conditions - Equipment - Calibration rt.n&rd values < 

8.2 
each surpliq location: 

The follaving vi11 be logged in the field notebook for each visit t o  

- f a t i -  and well identification - P.t./Tin - Piold activity - Corwnts/Obromationr 

8.3 Th. following will bo logged i n  the field notebook during purging 
8CtiVit i88 : 

- Dovice urod to pur&. - S t u t  ti#/end t i n  for purging - Flald pu.ut.rr (l.e., pa, conductfviv, tuperature) - T i n  for uch puu4t.r - Wator 1-1 - T O W  drpth - cZ088-88CfiOll81 UOa O f  -11 - Calculation for wall storage -1- 



Example : 
A 9 Crosr-rectional area of well = 0,619 l/ft for 2" well 

TD = Total bpth (ft) 101.4 

33.2 ft x 0.619 l/ft = 20.6 liters = 1 storage V O h a c  

3 storage volumes - 61.8 liters 
I Start I 2nd I - 3rd I Find I 

I 

I 
I 

pH (S.U.) I I I I I 
Conductivity (pmho/Cn) I I I I 
Temperature ('C) I I I I I 
Time I I I I 

I I I I 

- 

8.4 The folloving will be loggod in the field notebook during sampling 

- Devica used t o  r q l e  - Start time/end time o f  sampling - Field parameters ( i . e . *  pX, conductivity, temperature) - Time for each parameter - Vater level 
- Cross-sectional area o f  well - Calculation for vel1 storage volume recharged 
- Total &pth 

Example: 
A - Cross-rectioml area of well - 0.619 l/ft for 2" vel1 

TI) = T o m 1  b p t h  (ft) 101.4 

13.2 ft x 0.619 l/ft 8.2 liters rocharp volume 



8 . 5  

fiold parameter frutrunento, pumps, compressors, ballers, vel1 rounders, 
etc. 

The maintenance log book will include maintenure for all calibrated 

Each entry rhould include the follovfng: 
- Date/time rent for service - Equipment being serviced - Personnel doing service - S u m a r y  of maintenance performed - Parts noeded for repair - Calibration, if performed - D8te/th received back from remice 

8.6 

srpplo. 
The Chain of  Cuatody form vi11 be filled out in the field for each 

It will accompany the 8mph to the l~boratory where it vill be 
rmlinquished to the laboratory sample receive perron (See Figure 1, page 
33) 

The following entries vill be filled out on the ch.in of Custody: 
- Samplers rigruhrres - Station No./ve11 No. (including quality eontrol rrpploo) 

- Corporite &/or grab rumple - Station location (brief description of locatfon) - Numbor o f  coatainars 9 - Types o f  #ample8 collected (marked by circling or X-out) - Ralinquishod ripture/Date/Time - Bsrvrkr ( i . e . ,  well dry, only partial sample, r q l e  bottle 

- D8t./tlm 8mpl.d 

broka, otc.) 

8.7 The t b O Z 8 t O V  ramp10 rmceive person will log uopler into the 
kboutoxy my.-, fill out and distribute paramtor vorkrhoets, and tag 
samples vlth lab I.D. A b t r f l e d  procaduro for 10- in smploo is 
Ou+lirUd b 'Slpph A&iIdStr8tiOll - hmr.1 -8.. L-6002-A. 

S"UE FVR GROUND UAm PACE 190. 
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8 . 8  Field nocabooks, m i n t e m n e e  notebooks, and 411 hbOr8tOry 

docunentatfon w i l l  be kept on f i l o  within the General Labs for the current 
year 4nd the prevfous year .  

i n  Records Ihnagement f i l e s  on the Rocky Flats Plantsi te .  

p r i o r  t o  the previous f i v e  years and current year w i l l  be rent t o  

permanent atorage a t  A dcsigruted location by Records firugement. 

The four years previous t o  t h 4 t  w i l l  be held 

A11 records 
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9. SHUTDOWN 

9.1 
v e h i c l e  a t  the end o f  each &y and s t o r e d  i n  locked f a c i l i t i e s .  

All oquipment used i n  the f i e l d  v i 1 1  be unloaded from the sample 

9 . 2  A l l  log notebooks, maintenance notebooks, Chain o f  Custody forms, 

etc. art returned t o  the laboratory o f f i c e  for storage overnight. 

9.3 Any roaainfng samples &re delivered t o  the 1.b a t  the ond of the day 
f o r  r e f r i g e r a t i o n  and storage.  

9.4 
(7 :30-8 :30  am) or at  the end of s h i f t  (2:30-3:30 pa). 

Sample vohicles a r e  t o  be gassed up at  the garage baforo tho s h i f t  

SAWLING PBOcEMlRE FOR GROUND W m  PAGE 190. 
lIolQIToBllocpBocBAn L-6213-A-31 
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APPENDIX E-1 

PRE 1986 MONITOR WELLS 
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MARCH 1, 1988 APPENDIX E-1 
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INDEX OF DATA 

Boring No.: 9-74 

Completed as well? yes 

Data in File 

Log of Borehole - 
x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
- Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
MARCH 1,1988 APPENDIX E 



c 
I 

Well Name: 
id -I- L O  

Elev. o f  Groucd: 

Coordf nates : 

Elev. o f  Top o f  Casing: 

Date of Construction: 

JlOK 

d - 7 - 7 4  

Water Level Data: v" 
? . I 4  / C ; . q 7  y 2  I/-- 

Condition of  Surface 

Available Information 

Geologic Log: 

Construction Detai 1 s : 

Internal Casing 

Constructed By: 

Geophysical Log: 

Permeability Test: 

Watcr Qual ity Data: 
, j  '22 /*e-- 

Material : r" vc- 

Outside Diameter: L 2,l' 
Total Depth: 201 io 
S ti Ck-Up : i , o y f  

H 
Internal Diameter: 

/ 

Condition: (7 c . m  &r P I A  1 ' 4  

Protectlve Casing 

Material : 

Internal Diameter: 

Outsi de Di a m  ter : 

Total Depth: 

I ,  L5 
/ 

St i c k-Up : 

Locked : pt?. f i , q G M  LiQ 

Condi ti on: <, c m  

Surface Seal : J 1  e ,  ,?<. (@PIC RL-n,,w 'r?J> (t>,\(J &d, 3 2 1  c 
&?A'--/? 5 e? CP )A( /3 r3 I /I/= 



INDEX OF DATA 

Boring No.: 10-74 

Completed as well? Y e s  

Data in File 

- Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
1 

ROCKY FLATS PLANT, GOLDEN, COLORADO 

8 
DRAFT FINAL 
MARCH 1, 1988 APPENDIX E 



WELL SUMMARY JlOK 

Well Name: C d -  10- 7 4  

Elev. o f  Ground: Elev. of  Top o f  Casing: 

Coordinates : 

Oa te o f  Construction: Constructed By: I 

-) Available Informatlon < 4-- . 
,>&.,‘’* ‘ 

Geologic Log: $2 1 & Geophysical Log: dJ0 

Construction Details: 00 Permeability Test: 

Water Level Data: 1 Water Qual 1 ty Data: 

\ 

1, 21 * (e f-j-:T-/ .3 h . 2  i’&- 

Condition o f  Surface ‘ 

Internal Casing 

5t 1,’ 
80 

Materi a1 : - A /  c 
IP 

Internal Diameter: ,! 
y, ._= Outside Diameter: ,/ llQ 

/ 

Total Depth: 776 

Protective Casing 

. a  Material : /%/AI (,/kc s i -  .. .>$ .’ 
Intema 1 Diameter : 

/r Outside Diameter: 12 
/7 

Total Depth: * 

Sti Ck-Up : 
f 

C I ,  7 () 

Locked : ‘7 
Condition: 

Surface Seal : ,.? ‘ d cc?.,c-f2 /7m f 3 h ”  (9 fLU K .- 

- .... . . -. 



INDEX OF DATA 

Boring No.: 16-74 

Completed as well? Yes 

Data in FilQ 

- Log of Borehole 

- X Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
MARCH I, 1988 APPENDIX E 



WELL SUMMARY 3 10K 

I Well Name: & - I &  7f 

Elev. o f  Ground: Elev. o f  Top o f  Casing: 

Coordinates : 

Date o f  Construction: Constructed By: 

Geophysical Log: 

Permeabi 1 i t y  Test : 

Water Quality Data: 
3/k4?5- 

Available Information 

Geologic Log: 

Construction Detai 1 s : 

Water Level Data: c/ 
4,377’ /o;Ljl 

Condition o f  Surface 

Internal Casing 

Material : /-.= c 
* 

Internal Diameter: ?ZK 
Outside Diameter: 

Total Depth: ,\-I Lf I 
S t i  ck-Up : It 0% 

Condition: y 4 c r P  C M  

1 

Protective Casing 

Material : r/ < l a c  5- 
I . ’ -  

Internal Diameter: 13 ki 
Outside Diameter: !/mb 

’ 7  
Total Depth: I 

Stick-Up: /I 739’ 



APPENDIX E-2 

1986 MONITOR WELLS 
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EXPLANATION OF SYMBOLS AND TERMS 
ON BORING LOGS 

SAMPLE TYPE 

Split Spoon 

Continuous Drive a F] Bulk 

GRAPHIC LOG 

Clay or Shale 

Sand or Sandstone 

Sand and Gravel 

Silt or Siltstone 

WATER CONTENT 
v 
0 STATIC WATER LEVEL 04 10/13/88 

WATER LEVEL  FOUND DURING DRILLING 

P€NETRATION RESISTANCE 

STANDARD PENETRATION TEST RESULTS 
BLOWS PER INCH. 



EXPLANAT ION  OF SYMBOLS  ON 

WELL CONSTRUCT ION  S U M M A R I E S  

PROTECTIVE CASING 

WELL C A S I N G  

W E L L  COMPLETION MATER IALS  

C E N T R A L I Z E R  

G E O L O G I C  UNITS 

ALLUVIUM / BEDROCK CONTACT 

WELL CASING 

BLANK 

SCREEN 

WELL COMPLETION M A T E R l A L S  

rn CEMENT  GROUT 

BENTON I T  E P E L L E T S  

S A N D  PACK 

n CUTTINGS  

GEOLOGIC MATERIALS 

E X P L A N A T I O N  PRESENTED  IN LOG OF BORING 
E X P L A N A T I O N .  



INDEX OF DATA 

Boring No.: 1-86 

Completed as well? Y e s  

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
K Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
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Projoct: Rocky Flats Plant ILOG OF BORING NO. 1-86 

Borlng Mothod Hollow Stan Auger Ground Surface Elovation 5619.14 

Material Dercription 

VALLEY FILL ALLWTUX 

0-0.8'-Sample. 
Recovered 0.8/1.5'=53%. 
CLAY: dark brown: silty 
to sandy: granite pebble 
at 0.9': poorly sorted: 
unconsolidated; moist. 

1.5-3.0 -Sample. 
Recovered 1.1/1.5'=73%. 
CLAY: dark brown: silty: 
trace granitic granules tc 
pebbles; caliche partings; 
poorly sorted: moist. 

4. 0-8.0'-Sample. 
Recovered 1.3/4.0'=33%. 

4.0-7.5'. CLAY: dark 
brown: silty: trace 

7.5-8.0'. SAND AND 
GRAVEL: tan to medium 
brown: some clay: trace 
granitic cobbles; poorly 
sorted: wet. 

8.0-13.0'-Sample. 
Recovered 5.0/5.0~==100%. 

8.0-9.3'. SAND AND 
GRAVEL: medium brown: 
medium-grained sand to 
pebble sized granitic 
gravel : moderately well 
sorted: wet. 

ARAPAHOE FORMATION 
9.3-9.8 ' . CidYSTONE: 

9.8-10.4'. SANDSTONE: 
bluish gray: medium to 
fine-grained: clayey: 
quartz with mica: 
weathered: grades downward 

10.4-13.3 ' . CLAYSMNE: 
bluish gray t o  brownish; 
fine-grained sand stringer 
at 11.4': grades downward 
to fine, clayey sandstone 
layer at 12.3-12.4': 

ed : wet. 
TOTAL DEPTH: 13.3' 

lemarkr zoggedby: s. Paschke 
Project No. 

106m222 



4/18 
4/18 

4/18 
4/15 

1.540 
1555 

LUELJlQQ 

1531 
1550 ' -I 

WELL 1-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL 56 l9 ' l4  ' 

31888.8 E 303853.3 TOP OF CASING 5620.74' 

1 
DRILLING SUMMARY: CON!XRUCTION TIME LOG: 

START F IN I SH  - TOTAL DEPTH W e l l :  10.20' Hole: 13.30' 
BOREHOLE DIAMETER 7k" RiIIEp 1986 T N  

- 1145 

TASK - 
DRILL1 NG : 

p.1 I r - 
DATL 
1986 

4Lls 
I ~- ~~ 

1 DRILLER b V k S  Brothers Drilling a. 
15865 W. 5th Avenue 
Golden, CO b y l e  Stvles) 

RIG Ikhile E-57 
BIT61 Blade b i t  

DRILLING FLUID Ebne 

4/18 1105 

GEOPHYS. LOGGING 

CASING: 

1535 

SURFACE CASING 5" x 4 '  steel w/ locking can 
WELL DESIGN: 

BASIS:  GEOLOGIC LOG 

US ING  STFtrNG(S): C= CASING S=SCREEN 

GEOPAYSICAL LOG __ 

0.00' 3.19' c1 - 
3.19'- - 10.20' SI 
- -- --- 

- - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 
CASING: CI  2" I.D. Sch. 5 type 316 stain- 

less steel, threaded and flush 
iointed. 

4/18 
4/18 
8/29 

4/18 
4/a a 

- 
- 

1555 
1605 
1100 

CILTER PLACEMPn 

ZEMEFITING: 

:.EVELCPM ENT: 

DTHER: 
Bentonite 1537 

I555 

NELL DEVELOPMENT 

See W e l l  Develomnt -ry Sheet. 

SCREEN: SI 2" I.D. Sch. 5 tvw 316 s ta iw 
less steel, threaded and flush 
jointed, 0.020" wire wrap scree! 
0.25' welded bottun cap. 

CENTRALIZERS Centralizer placed amroxi- 
matelv mid-mint on screened interval. 

4 

:OMMENTS: 

Water encountered at 4.8' during drilling. 

6 TOP of stainless steel casing: 1 c60' 

FiLTER MATERIAL 12-20 s i l ica  Sand 
2.60' - 10.44' 

0.00' - 2.00' 

2.00' - 2.60' 
10.44' - 13.30' 

CEMENT Portland T w e  I 

OTHER 3/8" bentonite w l l e t s  
8 

0 
CONSULTING HYDROLOGISTS-GEOLOGISTS 



02/22/88 
RIXKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

WELL G. S. Toc STICK 
NUMBER DATE ELEVATION ELENATION Up 

0186 10/13/86 
11/26/86 
01/01/87 
02/23/87 
05/07/87 
06/01/87 
07/07/87 
07/16/87 
08/06/87 
09/01/87 
10/01/87 
11/09/87 
12/14/87 
0 1 /08/88 
0 2 / 0 4 / 8 8 

5619.14 
5619.14 
5619.14 
5619.14 
5619.14 
5619.14 
5619.14 
5619 14 
5619 14 
5619.14 
5619.14 
5619.14 
5619.14 
5619.14 
5619.14 

5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 
5620.74 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 
10.44 

-1.00 
8.98 
8.85 
8.85 
7.17 
8.40 
8.90 
9.20 

-1.00 
10.20 
-1.00 

8.80 
9.40 
8.70 
6.30 

WATER 
SURFACE 
ELEVATION ---------- 
DRY 
5611.76 
5611.89 
5611.89 
5613.57 
5612.34 
5611.84 
5611.54 
DRY 
5610.54 
DRY 
5611 94 
5611.34 
5612.04 
5614.44 



I 
8 
I 
1 

INDEX OF DATA 

Boring No.: 58-86 

Completed as well? yes 

x Log of Borehole 

x Well Constructia Summ ies 

- x Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 
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Project: Rocky Flats Plant LOG OF BORING NO. 58-86 

Date Drilled 9/10/86 Coordinate8 N 34102.8 E 20319.5 
Ground Surface Elevation 5 8 8 8 . 8  9 

Material Doacription 

V m Y  FILL ALLWIUM 

0-0.6'-Sample. 
Recovered 0.3/0.6'=50%. 
GRAVEL: dusky yellowish 
brown ( i o n  2/2) ; granitic 
pebbles and cobbles; some 
silty sand; poorly sorted; 
unconsolidated; damp. 

0.6-3.01-Sample. 
Recovered 0.0/2.4'=02. 
COBBLES AND BOULDERS: 

ARAPAHOE FORMATION 

3.0-4.01-Sample. 
Recovered l.O/l.O1=lOO%. 
CLAYSTONE: pale yellowish 
brown (LOYR 6/2) ; silty; 
mottled iron staining; 
consolidated; damp. 

4.0-?.5'-Sample. 
Recovered 2.7/3.5'=77%. 
CLAYSTONE: pale yellowish 
brown (1OYR 6/2) ; silty; 
mottled iron staining; 
consolidated; damp. 

7.5-10.01-Sample. 
Recovered 2.5/2.5'=100%. 
CLAYSTONE: Same as above; 
with some organic 
fragments ; damp. \ L 

TOTAL DEPTH: 10.0 '  

Remark8 Lo& by: L. Pivonka 

pen tratioi 
Re 8% t anc t 
[Blows/ Inch 

20 40 
=rnT 



5 
GEOPHYS. LOGGING: 

CASING: 
2" stai nless 

I 

L - - - - - - 

9/6 1615 9/10 1618 

- 

8 

c 
0 w 

L 

I 
ii 

E 
i 

I 
L 
C 

7 
( 
0 

n 

WELL 58-86 

WELL CONSTRUCTION SUMMARY 
LOCATION of COORDS: ELEVATION: GROUND LEVEL 5888 89 ' 
N 34102.8 E 20319.5 TOPOF CASING 5891*37' 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 3.50' &le: 10.00' 
BOREHOLE DIAMETER L 

DRILLER Boyles Brothers Drilling Co. 

7511 

15865 W. 5th Avenue 
Golden, CO (Jim &rn> 

RIG 1 
BlT(S) Blade b it 

DRILLING FLUID None 

- - - - - I -  -- 
CASING: C I  2'' I.D. Sch. 5 twe 316 stain- 

less steel, threaded and flush 
iointed. 

~ 

SCREEN: SI 2" I.D. Sch. 5 twe 316 stain- 
less steel. threaded and flush 
iointed. 0.010" wire wrap scree1 
0.25' welded bottan cap. 

30$ stainless steel CENTRALIZERS 
2.12' - 3.29' 

~ ~ 

FILTER MATERIAL 32-42 sand 
1.00' - 3.70' 

CEMENT Portland T w e  I 
0.00' - 0.50' 
OTHER 3/8" bentonite pellets 
0.50' - 1.00' 
3.70' - 10.00' 

CONSRUCTION TIME LOG: 
I START I FINISH 

TASK - 
m u D L \ T L T -  

DRILL1 NG: 1 1986 I 1 1986 I 
I-I-I-I- 

I-I-1-1- 
FILTER PLACEMEN 

CE MEFKl NG: 
CEVELCPM ENT: 

OTHER: . 

Bentonite 

1618 9/10 9/10 1629 
1632 9/10 9/10 1640 
1245 9/13 9/13 1245 

9/10 1629 9/10 1632 
9/10 1615 9/101608-- 

I- I-I-I- 

I-I-I-I- 
WELL DEVELOPMENT 

See Well Developent SI y Sheet. 

COMMENTS: 

No water encountered during drilling. 

TOP of stainless steel casing: 2.48' 

CONSULTING HYDROLOGISTS-GEOLOGIST! 



WELL DEVELOPMENT SUMMARY 

Hydro-Search, Inc. Rem m w  

WELL 5 H 6  

COMMENTS 

f .  



02/22/88 
ROQCY FLATS PLANT 

WATER W DATA SUMMARY 

WELL 
NUMBER DATE 

5886 09/13/86 
10/ 13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/14/87 
08/06/87 
io/o6/87 
11/09/87 
12/18/87 
01/09/88 
02/04/88 

G. S.  
ELENATION ---------- 

5888.89 
5888 89 
5888.89 
5888. 89 
5888.89 
5888.89 
5888.89 

5888.89 
5888.89 
5888.89 
5888.89 

5888.89 
5888.89 

5888.89 

5888.89 

'Iyx: 

ELEVATION --------- 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891 37 
5891.37 
5891.37 
5891.37 
5891.37 

STICK 
UP ------ 

2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 

SI BASE 
BELOW 
Toc ------ 

5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 

5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 

5.98 

WATER 
DEPTH 
BELOW m --------- 

-1.00 
-1 .oo 
-1.00 
-1.00 

5.90 
-1.00 
-1 .oo 
-1.00 
-1 .oo 
-1.00 
-1.00 
-1 .oo 
-1 00 

5.90 
5.94 

WATER 
SURFACE 
ELEVATION ---------- 

DRY 
DRY 
DRY 
DRY 
5885.47 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5885.47 
5885.43 



INDEX OF DATA 

Boring No.: 59-86 

Completed as well? ypc. 

Data in File 

X Log of Borehole - 
- x Well Construction Summaries 

- X Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
- x Water Level Data 
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Project: Rocky Flats Plant LOG OF BORING NO. 59-86 

Boring Method k l l m  Stan Auger Ground Surface Elevation 5 9 14 .3  2 
Date Drilled 9/22/86 Coordinates N 34770.4 E 21153.1 

Elev 
feel - Mat sriri Dercr ipt ion 

brown (1OYR 4 / 2 ) :  silty: 
some granitic pebbles: 
mottled iron staining: 

poorly sorted: 
unconsolidated; damp. 
5.0-7.5'-Sample. 

7.5-10.0'-Sample. 
Recovered 2.0 /2.5 '=802.  
CLAYSTONE: light gray (N 
7) to dark yellowish 
orange (1OYR 6/6) : 
weathered: consolidated; 

Recovered 1.7/2.5'=688. 

TONE: Same as above; 

ed 2.3 /2.5 '=92%. 
NE: light olive 

: weathered: 
ated; moist. 

Remark8 Logged by: L. Pivonka 

- 
[Bbwd Inc t 

20 40 m 



Project: Rocky Flats Plant ILOG OF BORING NO, 59-86 

Date Drilled 9/22/86 
Boring Method 

Coordinate8 N 3 4 7 7 0 . 4  E 2 1 1 5 3 . 1  

Material D e8 cript ion 

20.0-22.5'-Sample. 
Recovered 2.2/2.5=88%. 
SANDSTONE: Same as above: 
friable; moist. 

22.5-25.0'-Sample. 
Recovered 2.0/2.5'=80%. 
SANDSTONE: Same as above; 
moist. 

25.0-26.5'-Sample. 
Recovered 0.2/1.5'=33%. 
SANDSTONE: Same as above; 
moist. 

26.5-27.5'-Sample. 
Recovered 0.5/1.0'=50%. 
CLAYSTONE: pale yellowish 
brown (1OYR 6/2) and dark 
yellowish orange (lOYR 
6/6); silty; mottled iron 
staining; consolidated; 
moist. 

27.5-30.0'-Sample. 
Recovered 1.0/2.5'=40%. 
CLAYSTONE: Same as above: 
moist. 

30.0-32.5*-Sample. 
Recovered 0.8/2.5'=32%. 
CLAYSTONE: medium light 
gray (N 6); silty; iron 
staining; blocky texutre: 

\consolidated; moist. 

b 
TOTAL DEPTH: 32.5' 

Ground Surface Elevation 5 9 14.3  2 

?emark8 ' lo& by: L. Pimnka 

Den t atioi 
R e d d  anc 1 

;Bbws/ Inc t 
20 40 m 

v 



WELL 59-86 

1986 
9/23 

s 
1 
I 
1 
I 

T a  

1350 

1 

GEOPHYS LOGGING: 

CASING: 
2'' st* 

4. 

E 
6 

E 
c 

'7 c 
c1 

U 
L 
P 

-- 
G - - 
9/2313M 

WELL CONSTRUCTION SUMMARY 

9/23 
9/23 
10/8 
-- 
-- 

LOCATION or COORDS: ELEVATION: GROUND L M L  5914 32 ' 
N 34770.4 E 21153.1 TOPOF CASING 5g15*30' 

1429 
1520 
1230 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 28.00' 
8OREHOLE DIAMETER 7!?' 

Hole: 32.50' 

. .  
DRILLER b l e s  Brothers D r i l h g  Co. 

Golden. CO (Jim Horn) 
RIG %bile B-57 
BlT(S) Blade b i t  

DRILLING FLUID None 

OTHER: 
Bentonite 

CASING: c i  2'' I.D. Sch. 5 t- 316 s t a h  
less steel, threaded and flush 
jointed. 

9/23 1429 
9/23 1353 

SCREEN: SI  2" I.D. Sch. 5 twe 316 st- 
less steel, threaded and flush 
jointed, 0.010" wirewrap screer 
0.25' welded bottan cap. 

CENTRALIZERS 304 stald(='Ss stpel 
73.15' - 74.34' 

9/23 
9/23 

RLTER M A ~ E A ~ A L  32-42 silica sand 

CEMENT portland ' b e  I 

OTHER 3/8" bentonite w l l e t s  

18.50' - 28.30' 

0.00' - 17.50' 

17.50' - 18.50' 
28.30' - 32.50' 

1440 
1403 

CONSTRUCTION TlME LOG: 
I s r A R T  

TASK - 
DRILLING: 

I-I- 

I-I- 
1440 -- CNELCPMENT: CEMENT1 NO: lglm 

-- ;I; 
-I- 

-I- 
~ 

-- I 
~~~ 

WELL DEVELOPMENT 

See Well Developat Sunnnry Sheet. 

COMMENTS: 

Water encountered at 6.0' during drilling. 

Top of stainless steel casing: 0.98' 

___ 

CONS ULTl N G HY DR OLOG I STS - G EO LO G I STS 



WELL DEVELOPMENT SUMMARY 
WELL 59-86 

COMMENTS 

10 wrll Bore WlUEs = 4.7 gals. 
1 &ll.Bore Wuae = 0.47 gal. 

0.314.7 gals. wged to date 

1.814.7 gals. p g e d  to date 

3.314.7 gals. pnged to date 

4.3/4.7 gals. pr@ to date 

... 



;IGD!FEF( T I 3  DATA JELL 59-a6 

I 

Type c( Aquifer Test: Bail down - Recovery 'reject Yo.; !?CPlbZ:2 
"CY 9 S e a w e d :  4.5 gallon bucket :o:at:on: :octy Fiats "ant  
How Y.L.'s fleasirad: Olympic Yel! Scufioer Ferscnnei: ?!. 3ersaan, Pearce 
Heasurinq ~ o i 6  f w  Y.L .*s :  
E1cvat:on o! Jeasuring Point: 5 V . j  

TOP a+ C a s i q  

Jepth af purp!airline: Y/A 
S t a r t  bailing: 1Ci23i96 Tire: 1O:jO:lrO 
S t g  bailing: !0/23/86 Tire: :9:5O:CC 
Duration c! Aquifer Test: 4! 3:sc:es 

0 
2c.2 
20.5 
21.0 
21.5 
97 0 
22.: 
3.3 
23.5 
24. c 
14. 5 
25.0 
26.0 
:1 .0  

28.3 
3.0 
'9 3 

31.9 
31. G 
33.3 
34.4 
35.0 
37.3 
3.0 
4:.c 

A*. 

m- 

"" 

0 

.9 
!.j 
1.9 
2.3 
2.9 

3.8 
4.3 

5.9 
b. 3 

3.9 
i. a 
f . 3  3 
:!.: 
12.8 
!S.Q 

16. B 
!3.B 
20. e 

? 
. J  

T -  
u. .I 

4. a 

- 3  

I .E 

... 

i4.a 

2 7 . 4  
21.37 
27.21 

Zb.% 
26.73 
,"to 5: 
25.x 
26.40 
26.Z 
26.23 
2b.!l 
26.32 
25. ?5 
25.96 

"7 A T  
i r  .AI 

L- . -7 
+.A. I .  

c- -- AS. I "  

-t - 
h". 5:: 

25. b2 
2f.5? 
2:. 54 
25.45 
25.57 
2 5 . 3  905 Reccvered a t  

i5.52' 



I 
I 
1 

I 
I 
I- 

AQUIFER TEST DATA 
WELL 59-86 

1 -25 7 
I 

i 
A 

r r i  

O -267’ 

i 
\ 

3 1  

13 
I 

al 
J -27 ! 

i 
1 

3 i  ! 

4 

I 
1 
i I I 

I 

0 5 10 15 20 25 

I I 

I 

i 

- -28+----~ ----I--- I-- 

Time (min.) 



02/22/88 
ROCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

WELL G. S.  Toc 
NUMBER DATE ------- ------- 
5986 09/30/86 

10/02/86 
10/03/86 
10/06/86 
10/07/86 
10/08/86 
10/13/86 
10/23/86 
11/26/86 
01/01/87 
05/07/87 
06/24/87 
07/06/87 
08/06/87 
09/02/87 
10/05/87 
11/09/87 
12/16/87 
01/09/88 
02/04/88 

ELEVATION ---------- 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 

ELEVATION --------- 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915 30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915 30 
5915.30 
591 5.30 
5915.30 
5915.30 
5915.30 
5915.30 

STICK 
UP ------ 

0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 

SI BASE 
BELOW 
Toc ------ 

28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28 98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 

WATER 
DEPTH 
BELOWTOC --------- 
26.68 
26.70 
26.67 
26 78 
26.78 
26.78 
26 80 
25.09 
26.08 
25.52 
24.25 
26.54 
25.20 
24.50 
26.00 
26.20 
26.30 
26.00 
-1.00 
25.67 

WATER 
SURFACE 
W A T I C  
---------. 

5888.62 
5888.60 
5888.63 
5888.52 
5888.52 
5888.52 
5888.50 
5890.21 
5889.22 
5889.78 
5891.05 
5888.76 
5890.10 
5890.80 
5889.30 
5889.10 
5889.00 
5889.30 
DRY 
5889.63 



INDEX OF DATA 

Boring No.: 61-86 

Completed as well? Yes 

Data in Fi ls  

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Resuits 

Packer Test Data and Results - 
x Water Level Data 
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Project: Pocky Flats Plant  ILOG OF BORING NO. 61-86 
I 

Date Drilled 11/19/86 Coordinates N 36217.4 E 20608.7 

flev 
feel - Material Description 

ROCXY FLATS ALLUVIUM 

0.0-2.5~-Sample. 
Recovered 2.0/2.5'=80%. 
TOP SOIL: dark yellowish 
brown (1OYR 4/2) : silty: 
clay-rich; abundant small 
cobbles and coarse gravel; 
disturbed; moist. 

ARAPAHOE FORMATION 

2.5-5.0'-Sample. 
Recoverd 2.2/2.5'=88%. 
CLAYSTONE: yellowish gray 
(5Y 8/1): white (N 9/0) 
greasy clay with abundant 
CaC03 occuring throughout: 
some medium-grained sand in 
lower 1.01; FeO stained: 
moist. 

5.0-11.5'-Sample, 
Recovered 4.0/6.5=62%. 
CLAYSTONE: yellowish gray 
(5Y 8/1): dark yellowish 
brown ( 1 O Y R  4/2) clays, 
silts, sands, gravels, and 
small cobbles: top soil; 
moist; wet at 8.0' with 
heavy FeO otains. 

11.5-13.5*-Sample. 
Recovered 2.0/2. 0'=1001. 
CLAYSTONE: dark yellowish 
orange (10 YR 6/6); greasy: 
undisturbed; blocky; moist. 

13.5-18.5*-Sample. 
Recovered 4.0/5.0'=80%. 
CLAYSTONE: dark yellowish 
orange ( 1 O Y R  6/6); light 
olive gray (5Y 6/1): 
blocky; greasy; bedded; 
moist. 

TOTAL DEPTII: 18.5' 

Boring Method Ilollow Stem Auger Qround Surface Elevation 5999.31 '  

- I f  I 
Remarks Logged by: L. Pivonka 

'en -tration 
Re 8 s  tan c e 
:Bbw s/Foot) 

20 40 
Trrr 



0 

5 

4 0  

15 

2 0  

2 5  

3 0  

3 5  

4 0  

'45 

85 0 

WELL 6 1-86 

WELL CONSTRUCTION SUMMARY 
LOCATION Of CWRDS: ELEVATION: G R O U N O L M L  5999'31'  

1: 36217.5  E 20608.7 TOP OF CASING 6o00 - 7 6  ' 

DRILLING SUMMARY: 

: 18. ' TOTAL DEPTH 

BOREHOLE DIAMETER 7?' 
- 

DRILLER les Brothers Drilline Co. 
15865 W. 5th km 
Golden, 00 (Jim brn) 
M i l e  8 5 7  RIG 

8lT(Sl bit  

DRILLING FLUID None 

SURFACE CASING 5"X4' S ~ l W / l ~ ~  

WELL DESIGN: 

BASIS: GEOLOGIC LOG 

CPSING mING(S): C'CASING SxSmEEN 

GEOPHYSICPL LOG - 

HYDRO-S EARCH REHO.MNVER 

CONSTRUCTION TIME LOG: 1 

I -ART I FINISH 
TASK 
7 

DRILL I NG : 
7y' - r 

GEOPHS LoaUNG: 

CASING: 

I 11/19 i 1157 11/19 1247 

---- 

1-1-1-1- 
1427 11/19 11/19 1435 
1436 11/19 11/19 1447 l l l l  

l-l-l-l- 
11/19 1435 11/19 1436 ---- 
11/19142511/191427 

WELL DEVELOPMENT 

sumrarv sheet. 

COMYENTS 

at 8.50' &rim drillirg 

CONSULTING HYOROLOGISTS-GEOLOGISTS 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DATE ------- 
12/ 12/86 
12/ 15/86 
01 /01/87 
03/10/87 
05/08/87 
06/03/87 
06/24/87 
07/08/87 
08/06/87 
08/25/87 
09/01/87 
10/28/87 
11/02/87 
12/21/87 
01/11/88 
02/04/88 

ROCKY FLATS PLANT 
WATER LIWE& DATA SUMMARY 

G. S. 
ELEVATION ---------- 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999.31 
5999 31 
5999.31 
5999.31 

Toe 
ELEVATION --------- 
6000.76 
6000.76 
6000.76 
6000.76 
6000.76 
6000.76 
6000.76 
6000.76 
6000.76 
6000 76 
6000.76 
6000.76 
6000.76 
6000.76 
6000.76 
6000.76 

STICK 
UP ------ 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 

SI BASE 
BELOW 
m ------ 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 
13.45 

WATER 
DEPTH 
BELx)w Toc --------- 
10.50 
10.93 
10.13 
8.33 
9.04 
-1.00 
10.85 
9.80 
10.20 
9.30 
9.90 
9.10 
8.80 
9.10 
9.30 
10.82 

WATER 
SURFACE 
ELEVATION ---------- 
5990.26 
5989.83 
5990.63 
5992.43 
5991.72 
DRY 
5989.91 
5990.96 
5990.56 
5991.46 
5990.86 
5991.66 
5991.96 
5991.66 
5991.46 
5989.94 



I 
I 
8 
I 
d 
I 
I 
I 
i 
1 
I 
8 
8 
I 
8 
I 
1. 
I 
1 

02/22/88 

WELL 
NUMBER ------- 

6486 

DATE ------- 

09/13/86 
10/13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/16/87 
08/06/87 
09/02/87 
10/06/87 
11/09/87 
12/01/87 
02/04/88 

ROCKY FLATS PLANT 
WATER LEVEL DATA SUMMARY 

G. S. Toc 
ELEVATION ---------- 

5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 

ELEVATION --------- 

5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836 46 
5836.46 
5836.46 
5836.46 

STICK 
up ------ 

1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 

SI BASE 
BELOW 
Toc 

10.98 
10.98 
10 98 
10.98 
10 98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 

WATER 
DEPTH 
BELOW Toc --------- 
-1 .oo 
-1.00 

6.98 
7.27 
7.02 
9.60 
9.50 

-1 .oo 
7.70 

10.70 
10.60 
10.60 
10.50 
9.30 
6.94 

WATER 
SURFACE 
ELEVATION ---------- 

DRY 
DRY 
5829.48 
5829.19 
5829.44 
5826.86 
5826.96 
DRY 
5828.76 
5825.76 
5825.86 
5825.86 
5825.96 
5827.16 
5829.52 



INDEX OF DATA 

Completed as well? Yes 

K Log of Borehole 

T Well Construction Summaries 

X Well Development Summaries - 
X Hydraulic Conductivity Test Data - 

and Results 

Packer Test Data and Results - 
X Water Level Data 
I 
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Prolect: Rocky Flats Plant LOG OF BORING NO. 62-86 

Date Drilled 9/25/86 Coordinate8 N 35154.3 E 22613.2 

Boring Method %llow Stem Auger Ground Surface Elevation 5 8 9 7 . 5  4 

Material Der cr iption Depth 
(feet) 

0-0.5'-Sample. 
Recovered 0.5/0.51=1002. 
CLAY: dusky yellowish 
brown (1oYR 2/2) ; silty: 
some granitic pebbles and 
small cobbles: poorly 
sorted: unconsolidated: 

CLAY: dusky yellowish 
brown (1oYR 2/21 and 
moderate yellowish brown 
( IOYR 514 1 : silty : trace 
of small granitic cobbles: 
poorly sorted; 
consolidated; damp. 
4.8-7.5*-Sample. 
Recovered 1.6/2.7*=592. 
CLAY: Same as above; 

CLAY: Same as above: 

10.5-12.7 -Sample. 

Y: moderate brown (5YR 

sen t atloi R e a%\ anc 
: B k w d  Inc t 

20 40 m 



Rocky Flats Plant ILOG OF BORING NO. 62-86 Project: 

Material De8criotion Depth 

22.0-22.8'-Sample. 
Recovered 0.3/0.8'=382. 
CLAYSTONE: light olive 
gray (5Y 6/1) and dark 
yellowish orange (lOYR 
6/6) ; weathered: 
consolidated; moist. 
22.8-25.3'-Sample. 
Recovered 2.0/2.5'=80%. 
CLAYSTONE: Same as above; 

Recovered 1.5/2.5'=602. 
SANDTONE: light olive 

sorted: moderately well 
cemented: moist. 

SANDSTONE: Same as above: 

fine-grained sand: 
weathered: consolidated; 

Recovered 2.5/2.5'=1002. 
CLAYSTONE: Same as above: 

-40.4 '-Sample. 
vered 2.0/2.5'=802. 
STONE: Same as above: 

E 2 2 6 1 3 . 2  Date Drilled 9/25/86 Coordinator N 35 154.3 

Boring Method H O ~ ~ C W  ~tan  huger around Surface Elevation 5 8 9 7.5 4 

lomark8 Lo& by: L. Pivonka 

- 
en t atio k e 69 a\ a nc 

(Bbwd incl 
20 4c m 



- Project: Rocky Flats Plant [LOG OF BORING NO. 62-86 

08te  Drilled 9/25/86 Coordinate8 N 35154.3 E 22613.2 

Mat erial Oobcri~t ion Depth 
(feet) 

fossils; interbedded 
claystone beds -1.0" 
thick; weathered: well 

ed; consolidated; 

SANDSTONE: olive gray (5Y 
4/1) : fine to medium- 
grained; clayey: mottled 
iron staining; well 

52.8-55.3*-Sample. 
Recovered 2 .5 /2 .5 '=400%.  
SANDSTONE: olive gray (5Y 
4/1) ; medium-grained sand; 
clay laminae; well sorted; 
consolidated; moist to 

8-59.3'-Sample. 
overed 1.5/1 .5 '~100~-  
DSTONE: same as above; 

Boring Method bllcw Stan  Auger around Surfaco Elevation . 

kernark8 Logged by: L. Piwnka 

en t atio 
L e  s?at a nc 
(8bwdlnct 

20 40 
lllr 



W E L L  - 62-86 

70 

80 

90 

100 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL - LOCATION or CWRDS:  5897 * 54 ' 

N 35154.3 E 22613.7 TOP OF CASING 5898 ' 75 ' - 
DRtLLlNG SUMMARY: 

TOTAL DEPTH Well: 35.19' 
BOREHOLE DIAMETER 7y' 

DRILLER Ebvles Brothers Drilliw GI. 

Hole: 59.25' 

15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG &bile B-57 
BIT(S) Blade b i t  

DRILLING FLUID 

CASING: C I  2" I .D.  Sch. 5 type 316 stain- 
less steel, threaded and flush 
jointed. 

SCREEN: SI 2" I .D .  Sch. 5 type 316 stain- 
less steel, threaded and flush 
jointed, O.010" wire wrap scree1 
0.25' welded bottm cau. 

CENTRALIZERS 3W stainless steel 
29.31' - 30.50' 

FILTER ?dATERtAL 32-42 sand 
24.00' - 35.50' 

CEMENT Portland I 
0.00' - 23.00' 37.00' - 59.30' 

OTHER 3/8" bentonite wllets 
23.00' - 24.00' 
35.50' - 37.00' 

CONSlRUCTION TIME LOG: 
I s r A R T  

TASK - 
DRILL1 NG: I 9/25 I l a 8  

1-1- 
- GEOPHYS. LOGGING: L - 

CASING: 
2" stainless 10/2 1405 

1-1- 
10/2 1408 flLTER PLACEM - - 
10/2 1615 

C.EVELCPMENT: 10/5 1610 
C E  M ENTl NG: 

OTHER: 

-- 

10/2 1425 -- 1 10/2 1352 
Bentonite 

I-I- 

-- FINISH 

D A T E W  
1986 I 
10/2 1359 
- -- - -- 
- -- - I -  
10/2 1408 
- -- 
- -- 
10/2 1425 
10/2 1636 
10/16 0940 

- 10/2 -- 1431 
10/2 1405 

- -- - -- 
- -- 

- -- -I-- 
- -- 

W E L L  D E V E L O P M E N T  

- See Well Developnt Scnrmary Sheet. 

COMMENTS:  

Water encountered at 25.30' durinE d r i u  

TOD of stai nless s tee1 casinp: 1 - 2 1 '  - 

i 
- 1  

CONSULTI NG HY DROLOGl STS - GEOLOGISTS 



WELL DEVELOPMENT SUMMARY  

10-7-86 

30-8-86 

10-e86 

10-9+6 

WELL .-, 

1530 Bailed 1.8 gals. 

1425 Bailed 2.0 gals. 

1230 Bailed 2.0 gals. 

1700 Bailed 1.5 gals. 

D A T E  I TIME1 METHOD I VOLUME 

1- 1 1610 I 
7- I 1610 I Airlifted I 1.4 gals. 

I 2.0 gals. 

10-14-86 1 1045 [ Bailed 1 2.0 gals. 

APPEARANCE 

Light bmvn mist 
Light bmun, 
sli&tly turbid 
Very light brown, 
slightly turbid 

Light to very 
lighc brwn 
Li&t brown to 
clear 

Clear 

Clear, slightly 
mid 
Clear, slightly 
turbid 

Clear, slightly 
turbid. - 
Clear, slightly 
hlrbid 

Clear, slightly 
turbid 

COMMENTS 
1 Well Bore V o l e  - 1.4 gals. 
10 Well Bore V o l m  = 14.4 gals. 

Mne 

1N14.4 gals. Furged to date 

3.8/14.4 gals. plrged to date 

5.8/14.4 gals. prrged to date 

7.3/14.4 gals. plr& to date 

9.3/14.4 gals. Fnged to date 

10N14.4 gals. Fnrged to date 

14.8/14.4 gals. plrged to date 

16.8/14.4 gals. Fvged to date 

Hydro-Search, lnc Reno mer 



PROGRAH SLUGT, VERSION 4,OCT. 1985 

THIS PROGRAH CALCULATES HEAN TRANSHISSIVITIES FROH SLUG-TEST DATA PASED ON TWO ANALYTICAL APPROACHES: 
(1) HETHOD OF COOPER, BREDEHOEFT AND PAPADOPULDS, 19b7 (ARTICLE iN VOL.3,NO.l OF WRR ENTITLED 

'RESPONSE OF A FINITE DIAHETER WELL TO AN INSTANTANEOUS CHARGE OF WATER') 
(2) HETHOD OF BOUWER AND RICE, 19ib (ARTICLE IN VOL. 12, N0.3 OF WRR ENTITLED 

'A SLUG TEST FOR DETERHINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS 
WITH COHPLETELY OR PARTiALLY PENETRATING WELLS') 

PROJECT NO. : 6-01 1B-87 CLIENT: Rockaell Internati mal 

ITE LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-15-87 

FIELD INVESTIGATOR: Kevin HcNeill 

WELL NO. : 62-86 

INPUT DATA ARE: 

INNER CASING DIAHETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 9.97 FEET 
INNER SCREEN OR OPEN-HOLE DIAHETER = 
DIAHETER OF DRILLED HOLE = 7.25 INCHES THICKNESS OF SATURATED AQUIFER iDNE = 10.23 FEET 
ESTIXATED POROSITY OF GRAVEL PACK = .25 FALLIX6-HEM INDEX = 0 ("1' IF FALLIN6,'O' IF RISING) 

2.00 INCHES DEPTH FROH STATIC LEVEL TO BOTTOH OF SCREEN = 10.92 FEET 

NUHBER OF HEAD-TIIIE IiATA POINTS = 42 

TME 
isec ! 

1.00 
2.30 
3.00 
4.00 
5.00 
A. 00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
52.00 
82.00 

112.00 
172.00 
252.00 
292.00 

HEAD 
(FEET) 

,840 

640 
,630 
,830 
, 830 
,830 
,830 

,820 
,820 
,820 
1820 
0 820 
8 810 
,810 
,810 
* 810 
,810 
,810 
1800 
,790 
,780 
,770 
,750 
,740 

. a40 

. 820 



I 
I. 
J 
I 
1 

3s2.00 
412.00 
472.00 
532.00 
652.00 
172.00 
892.00 

1042.00 
lU2.00 
1402.00 
1582.00 
1762.00 
1942.00 
2122.00 
2302.00 
2542.00 

,730 
.120 
,710 
,700 
,690 
,670 
,660 
,640 
,620 
,600 
,590 
,570 
.560 
1550 
.540 
,520 

I HO YAS COIPUTED FROH IWTERCEPT OF PLOT OF L06(H1 VS. TIIIE 

e 
SUCCESSIVE COHPUTED 

VALUES FOR HO 
(FEET1 

,8101 
,8112 

1 HETHOD OF BOUWER AND RICE 

COHPUTED RESULTS USING DIAHETER OF DRILLED HOLE: 

PERHEABILITY = 1.88E-0i FTlsec = 5.73E-06 CHlsec 

TRANSHISSIVITY = 1.92E-06 FTf+2/sec 

CMPUTED RESULTS USING DIMETER OF CASING AND SCREEN: 

PERHEABILITY = 2.64E-07 FT/s~c = 8.03E-06 Cllisec 

TRLNSIIISSIVITY = 2.70E-06 FTf*2/sec 

_ _  . _ .  I -  __  



DATE ------- 

10/06/86 
10/07/86 
10/08/86 
10/10/86 
10/13/86 
10/14/86 
10/15/86 
10/16/86 
11/26/86 
01/01/87 
05/07/87 
06/02/87 
06/24/87 
07/06/87 
08/06/87 
09/02/87 
10/05/87 
11/09/87 
12/01/87 
12/16/87 
01/08/88 
02/04/88 

ROCKY FLATS PLANT 
WATER LEVEL DATA SUMMARY 

G. S.  
ELEVATION ---------- 

5897.54 
5897.54 
5897.54 
5897 54 
5897 54 
5897.54 
5897.54 
5897.54 
5897.54 
5897 54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 

Toc 
FiXZVATION --------- 

5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898 75  
5898.75 

STICK 
UP ------ 

1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 

SI BASE 
BELOW 
Mc ------ 

36.40 
36.40 
36 40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36 40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 

WATER 
D E R M  
BEurw Toc --------- 

27.90 
27.91 
27.98 
28.00 
27.83 
27.89 
28.03 
27.99 
27.92 
27.96 
27.83 
27.10 
27.16 
26.50 
26 00 
25 80 
25.70 
26.00 
25.90 
25.90 
26.30 
26.50 

WATER 
SURFACE 
ELEVATION ---------- 

5870.85 
5870.84 
5870.77 
5870 75 
5870.92 
5870.86 
5870.72 
5870.76 
5870.83 
5870.79 
5870 92 
5871.65 
5871.59 
5872.25 
5872.75 
5872.95 
5873.05 
5872.75 
5872.85 
5872.85 
5872.45 
5872.25 



I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INDEX OF DATA 

Boring No.: 

Completed as well? Yes 

Rata in File 
. .  

x Log of Borehole 

x Well Construction Summaries 

X Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

- X Water Level Data 

881 HILLSIDE REMEDXAL INVESTIGATION REPORT 
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Project: Ibdq Flats Plant LOG OF BORING NO. 63-86 

Date Drllled 9/26/86 Coordin8tea N 3 5 1 5 6 . 0  E 2 2 6 4 1 . 5  
Borlng Method Ibllow Stem Auger a r o u n d  S u r f a c e  Elevation 5 8 9 6 . 5  5 

0-0.5'-Sample. 
Recovered 0.5/0.5'=100%. 
CLAY: dusky yellowish 
brown (1OYR 2/2) : silty: 
some small granitic 
cobbles: poorly sorted: 
unconsolidated; damp. 

0.5-3.8'-Smple. 
Recovered 0.4/3.3'=12%. 
CLAY: dark yellowish 
orange ( 1 O Y R  6/6) ; silty: 
trace granitic pebbles: 
poorly sorted; 
unconsolidated; damp. 

3.8-5.8'-Sample. 
Recovered 1.0/2.0'=50%. 
CLAY: Same as above: 
damp. 

5.8-7.3I-Sample. 
Recovered 1.5/1.5 '=loo%. 
CLAY: Same as above: 
moist. 

7.3-9.8'-Sample. 
Recovered 1.2/2.5'=48%. 
CLAY: Same as above: 
moist. 

9.8-12.3'4arnple. 
Recovered 2.0/2.5'=80%. 
CLAY: Same as above; 
moist. 

12.3-14.2s-Sample. 
Recovered 1.5/2.0*=80%. 
CLAY: Same as above: 
moist. 
14.8-17.3'-SamPle. 
Recovered 2.5/2.5'=100%. 

14.4-14.8'. GRAVEL: 
moderate yellowish brown 
(1OYR 5/4) and grayish 
orange (1OYR 7/4) : 
granitic pebbles and 
cobbles; sandy; poorly 

I Z E " : ~  wet. unconsolidated: 

~- 
ARAPAHOE FORMATION 

14.8-17.3'. CLAYSTONE: 
light olive gray (5Y 6/1): 
bottled iron staining; 

S e m a r k r  Zoeeed bv: L. Pivonka 



I 
I 
d 
E 

WELL o*uo I 
WELL CONSTRUCTION SUMMARY 

. -  1-1 . -  LOCAT~ON or CWRDS: ELEVATION: GROUND LEVEL 5896.55 ' 
TOPOF CASING 5897*48'  N 35156.0 E 33641.5 

- DRILLING SUMMARY: CONSRUCTION TIME LOG: 
I m  FINISH 

TOTAL DEPTH Wel l :  15.50' Hole: 17.30' 
BOREHOLE DIAMETER 

TASK 

DRILL1 NG: 

- 
QAxE 
1986 

m4.E 

1630 r - 19/26 7p 9/29 1205 I DRILLER Bovles Brothers Drilling: Co. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG %bile E-57 

BIT(S) Blade b i t  

I- -1- 
-- - - I -  GEOPHYS LOGGING. 

CASING: 
2" stainless 9 129 9/29 1223 -- 122 1 

DRILLING FLUID None I- -I- 
-I- 

FILTER PLACEMEM 

CE MENTi NG: 

CNELCPMENT: 

9/29 
9 129 
1016 

9/29 1235 
9/29 1240 
1016 1610 

9/29 1221 
9/29 1237 

-- 
-- 

1223 
1237 
16 IO 

OTHER: 
Bentonite 9/29 

9 129 
1220 
1235 - 

I- - I I- 
I- 

WELL DEVELOPMENT 

See Well Developrent Smmry Sheet. 

COMMENTS: 

Water enccnmtered at 14' during drilling. 

TOD of stainless steel casing: Os.93' 

v 
w 
7 FILTER MATERIAL 32-42 sand 

3.00' - 15.80' 
C E M E N T A X L ~ ~ ~ ~  I 

0 
K 
n 

OTHER 318'' hp-p F l l p t 8  

2.00'- 3.00' 
15.80' - 17.30' I 

~~ 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



WELL DEVELOPMENT SUMMARY 
WELL 

Hydro-Search, Inc.  en^ mer B 



02/22/88 
ROCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

WELL G. S. Toc 
NUMBER DATE ------- ------- 
6386 10/06/86 

10/13/86 
11/26/86 
01/01/87 
05/07/87 
06/02/87 
06/24/87 
07/06/87 
08/06/87 
09/02/87 
10/05/87 
11/09/87 
12/01/87 
12/ 16/87 
01/08/88 
02/04/88 

ELEVATION ---------- 

5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 

ELEVATION --------- 

5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897 48 
5897.48 
5897.48 
5897.48 
5897.48 

STICK 
UP ------ 

0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 

SI BASE 
BELOW 
Mc ------ 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 

WATER 
DEPTH 
BEXOW Mc --------- 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1.00 
-1 eo0 
-1.00 
-1 .oo 
-1 .oo 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1.00 

WATER 
SURFACE 
ELEVATION ---------- 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
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Project: Rocky Flats Plant LOG OF BORING NO. 64-86 

Date Drilled 9/10/86 Coordinate8 N 3 4 6 8 3 . 8  E 2 2 4 9 7 . 3  
Ground Surface Elovation .5 8 3 4 . 4  8 

VALLEY FILL X U J V T U M  

0-2.0 -Sample. 
Recovered 2.0/2.0'=100%. 
GRAVEL: grayish brown 
(5YR 3/2); granite and 
quartzite pebbles and 
cobbles: some silty and 
sand; poorly sorted: 
angular to subrounded: 
unconsolidated; dry. 

3.o1-Cuttings. GRAVEL: 
Same as above: dry. 

3.3-4.01-Sample. 
Recovered 0.7/1.7'=412. 
GRAVEL: Same as above: 
dry- 

4.0-6.0'-Sample. 
Recovered 2.0/2.0'=1002. 
GRAVEL: pale brown (5YR 
5/2): granite and 
quartzite pebbles and 
cobbles: some silt and 
sand: grades downward into 
yellowish gray ( 5 Y  7/2) 
silty sand: angular: 
unconsolidated: dry. 

6.0-8.0'-Sample. 
Recovered 0.6/2.01=30%. 
GRAVEL: moderate 
yellowish brown (1OYR 
5/4): granite and 
quartzite pebbles and 
cobbles: sandy to clayey: 
poorly sorted : 
unconsolidated; angular: 
clry. 

1o6m7.22 Hydro-Search, Inc. 

3emark8 Logged by: J. krmm 

- 
en t atioi k e an c 1 

(Bbwd Inc t 
20 40 
111T 



PI 0 joct: bcky Flats Plant ILOG OF BORING NO. 
Date Drilled 9/10/86 Coofdln8tOS N 34683.8  E 2 2 4 9 7 . 3  

8.0-8.8'. CLAY: greenish 
gray (5GY 6/11 and 
moderate yellowish brown 
(Ion 5/4); trace granitic 
pebbles; poorly sorted; 
unconsolidated: dry. 

ARAPAHOE FORMATION 

8.8-10.0'. CLAYSTONE: 
greenish gray (5GY 6/1) 
and moderate yellowish 
brown (lorn 5 / 4 ) ;  
homogenous; some black 
organic fragments ; 
consolidated; dry. 

10.0-12.0'-Sample. 
Recovered 2.0/2.0'=100%. 
CLAYSTONE: moderate 
yellowish brown (10YR 5/41 
with some greenish gray 
(5GY 6/1) clay; 
homogenous; consolidated; 
dry. 

12.0-14.0'-Sample. 
Recovered 2.0/2.0*=100%. 
CLAYSTONE: moderate 
yellowish brown (1OYR 5/41 
with some greenish gray 
(5GY 6/1) clay; 
homogenous; consolidated; 
dry. 

Qround Surface Elovatlon 5 3 3 4 . 4  8 

emark8 bgged by: J. Pergum 

'roject No. 
l(HFO3722 Hydro-Search, Inc. Page2 o f 2  



WELL 64-86 

9/10 

9/13 

9/10 

9/10 CEMENTING: 

OTHER: 

WELL CONSTRUCTION SUMMARY 

1520 9/10 1525 

1215 9/13 1Z15 

1525 9/10 1530 
9/1015109/101515 

1535 9/10 1545 

LOCATION or COORDS: ELEVATION: GROUND LEVEL 5834*48 ' 
N 34683.8 E 22497.3 TOP OF CASING 5836.46 ' 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 9.00' 
BOREHOLE DIAMETER 79' 

Hole: 14.00' 

DRILLER Bodes Brothers Dri l l ing Co. 
15865 W. 5th Avenue 
Golden, CO (Tony Robinson) 

RIG Ackr 
BlT(S) T5 

DRILLING FLUID None 
______~  

SURFACE CASING 5" x 4' steel W/ lockinn CaD 

WELL  DESIGN: 

BASIS:  GEOLOGIC LOG GEOPHYSICAL LOG - 
USING STRINGIS): C-CASING S=SCREEN 

0.00' 3.41' GI 

SCREE,.,: S I  2'' I.D. Sch. 5 type 316 stain- 
less steel, threaded and flush 
jointed, 0.010" wire wrap screer 
0.25' wlded bttan cap. 

CENmALlzERS Type 304 stainless steel 
4.81' - 6.31' 

FILTER MATERIAL 32-42 silica sand 
2.50' - 9.25' 
CEMENT port- n?lp I 
0.00' - 2.00' 
OTHER 3/8" bentonite pellets 
2.00'- 2.50' 
9.25' - 14.00' 

HY DRO-S EARCH RE NO~DENVER 

CONSTRUCTION TIME LOG: 
1 START 1 F IN I SH  

I-I-1-1- 
GEOPHYS. LOGGING: - - - 
CASING: 

- - - 
2'' stainless 9/10 1515 9/10 1520 

I--I-1-1- 
I-1-1-1- 

I=(=(=/= 
---- 

WELL DEVELOPMENT 

See Ne1 1 D w e ~ s u r m a r v  Sheet. 

COMMENTS: 

Top o f  stainless steel casing: 1.98 ' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



WELL DEVELOPMENT SUMMARY 
WELL 64-86 

APPEARANCE COMMENT3 

&Y 



II 
8 
8 
I 
4 
I 
I 
I 

1 
I 
I 

INDEX OF DATA 

Boring No.: 65-86 

Completed as well? Yes 

Data in File 

- x Log of Borehole 

- x Well Construction Summaries 

Well Development Summaries - 
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(LOG OF BORING NO. 65-86 Project: Rocky Flats Plant 

- 
Elev 
,feel - 

VALLEY FILL ALIIJvmn 

0-0.4'-Sample. 
Recovered 0.4/0.49=100%. 
CLAY: dusky yellowish 
brown (1OYR 2/2) ; silty; 
trace of granitic pebbles; 
poorly sorted; 

0.4-0.6'-Sample. 
Recovered 0.2/0.2'=100%. 
SAND: moderate yellowish 
brown ( 1 O Y R  5/4) ; medium 
grained sand; clayey; 
moderately sorted; 
unconsolidated; angular: 

j d7UPP. 

0.6-7.0*-Sample. 
Recovered 0.0/6.4'=0%. 
Cuttings. BOULDERS: 
granite and quartzite 
cobbles and boulders; vet. \ 
\ 

W A H O E  FORMATION 

7.0-9.5'-Sample. 
Recovered 2.5/2.5'==100%. 
CLAYSTONE: light olive 
gray (5Y 6/1) ; mottled 
iron staining; trace plant 
fossils; wet. 

9.5-12.5*-Sample. 
Recovered 3.0/3.0'=100%. 
CLAYSTONE: Same as above; 
wet. 

TOTAL DEPTH: 12.5' 

D8te Drilled 9/13/86 Coordinrtes N 3 4 8 8 6 . 7  E 2 4 3 8 9 . 5  
Boring Method H O ~ ~ O W  stern e r  Oround Surface EkvrtiOn 5 782 .75 

Project No. 
106p06222 

Remarks Lo& bv: L. Pivonka 

en t rtiol L e s?s\ anc 4 
t8bwdlnch 

20 40 
-rrrr 



1 
9/16 

9/13 

14 

145 1 1222 9/19 

1506 9/13 1510 

9/1314359/131445 

16 

18 

20 

WELL 65-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: ELEVATION: GROUND LEVEL 5787 7 5  ' 

N 34886.7  E 24389.5  TOPOF CASING 5784*40 '  

DRILLING SUMMARY: 

TOTAL DEPTH Well: 8.00' Hole: 12.50' 
BOREHOLE DIAMETER 72' 

DRILLER Bovles Brothers Drillinv Co. 
15865 W. 5th Avenue 
Golden, C€l (Jim Horn) 

RIG %bile B-57 
BIT61 Blade bit 

DRILLING FLUID b b ~ ~ ?  

SURFACE CASING 5" X 4' S t d  W/ klckh? 
r=m 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
OISING STRING(S): C:CASlNG S-SCREEN 

0.00' 2.50' c1 - 
2.50' - 8.00' - - -a-  -- 
- -- --- 

- - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 
CASING: CI 2" 1.D. *h. 5 t y  316 stain- 

SCREEN: s~ 2" I.D. Sch. 5 t w  316 stain- 
less steel, threaded and flush 
jointed, 0.010" wire wrap scree 
0.25' welded bottan cap. 

CENTRALIZERS Tvpp 304 stainless steel 
4.79' - 5.93' 

flLTER MATERIAL 32-42 Silica sand 
2.00' - 8.20' 

CEMENT Portland TVDe I 
0.00' - 1.50' 
OTHER 3/8" bentonite pellets 
1.50'- 2.a)' 
8.20' - 12.50' 

CONSRUCTION TIME LOG: 

TASK - 
DRILLING: 

751 I T 
v 

GEOPHYS. LOGGING: 

CASING: 
2'' stainless 

FILTER PLACEMENT 

CEMENTING: 

OTHER: 

C.EVELCPMENT: 

Bentonite 

9/1311129/131310 I l l  --- -I I I 
---- - 1 - 1  - I  - 

9/13 1445 9/13 1450 
---- I l l  

-I-I-I- 
---- -I I I 

WELL DEVELOPMENT 

COMMENTS: 

Water encountered at 4.50' durk drilling 

TOD of stainless steel casing: 1.65 ' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



02/22/88 
RmKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

WELL G. S. Toc STICK 
NUMBER DATE ELEVATION ELEVATION UP 

6586 09/ 16/86 
09/17/86 
09/19/86 
09/24/86 
10/13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
07/07/87 
08/06/87 
09/02/87 
0 9 / 0 8 / 8 7 

11/03/87 
12/01/87 
12/16/87 
01/08/88 
02/04/88 

io/o5/a7 

5782.75 
5782.75 
5782.75 
5782.75 
5782 75 
5782.75 
5782.75 
5782.75 
5782.75 
5782.75 

5782.75 
5782 75 
5782.75 
5782.75 
5782.75 
5782.75 
5782.75 
5782.75 

5782.75 

5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784 40 
5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784 40 
5784.40 
5784.40 

1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 

9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 
9.65 

7.15 
7.19 
7.32 
7.32 
6.45 
6.06 
6.04 
5.88 
6.58 
7.10 
7.30 
7.00 
7.90 
7.30 
6.90 
6.38 
6.50 
5.90 
5.56 

5777.25 
5777.21 
5777.08 
5777.08 
5777.95 
5778.34 
5778.36 

5777.82 
5777 30 
5777.10 
5777.40 
5776.50 
5777.10 
5777.50 
5778.02 
5777.90 
5778 50 
5778.84 

5778.52 
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- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
- X Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

* 

DRAFT FINAL 
MARCH 1.1988 APPENDIX E 



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0-1.6'-Sample. 
Recovered 1.6/1.6'=100%. 
GRAVEL: dark yellowish 
brown (10YR 4/2) ; granitic 
pebbles and cobbles with 
coarse to fine-grained 
sand: clayey; poorly 
sorted; subangular; 
unconsolidated: dry. 

1.6-5.8 -Sample. 
Recovered 0.0/4.2 I =0% . 
Cuttings. BOULDERS: 
granite and quartzite 

and boulders; 

Wet at 4.5' 

ARAPAHOE FORMATION 

5.8-9.0g-Sample. 
Recovered 3.2/3.2'=100%. 

- -__. - - -_ CLAYSTONE: light olive 
---- gray (5Y 6/1) ; mottled 
----I - -__ iron staining: weathered: 
- - - consolidated: damp. 

9.0-12.08-Sample. 
Recovered 3.0/3.0'=100%. 
CLAYSTONE: Same as above: 

- - _ _  ---- - _ _ _  ---_ 
---- ----- - - - -  

- _ _ _  damp. . - ___  - _ _ _  . - _ _ _  ---- ---- 
TOTAL DEPTH: 12.0' 

Project: Rocky Flats Plant LOG OF BORING NO. 66-86 

Date Drilled 9/13/86 Coordinate8 N 3 3 6 3 8 . 7  E 2 8 1 5 1 . 6  
Boring Method HOIIOW Stem Pluger around Surface Elevation 5 6 8 5 . 1 2  



WELL 66-86 

I 
I 
I 
I 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL 5685.12' 

N 33638.7 E 28151.6 TOP OF CASING 5686.73' 

CONSITUCTION TIME LOG: DRILLING SUMMARY:  

TOTAL DEPTH W e l l :  6.50' Hole: 12.00' 
BOREHOLE DIAMETER 

7k" 
FINISH - START 

Q a E m d E  
1986 
9/13 1630 

TASK - 
DL\TE 
1986 
9/13 

- 

DRILLING: 
72' augpr 1706 DRILLER Boyles Brothers Drilling Co. 

15865 W. 5th Avenue 
Golden, (XI (Jim Horn) 

RIG b b i l e  B-57 
BIT(S) Blade b i t  

-- 
-- 
- I -  GEOPHYS. LOGGING: 

CASING: 
9/15 
- 
- 
9/15 

9 124 

9/15 
9/15 

9/15 
- 

-- I DRILLING FLUID 

SURFACE CASING 5" x 4' steel w/ locking 
r m  

WELL D E S I G N :  

-- 
9/15 0925 

9/22 1315 
9/150935 

0933 
0945 
155 1 - I 

I 

FILTER PLACEMENT 

CE MEPITI NG: 

C.€VELCPMENT: 

OTHER: 
t e  

BASIS:  GEOLOGIC LOG 

USING STF(ING(S): C-CASING S=SCREEN 

GEOPdYSlCAL LOG - 
o m - -  2.50' c1 - --- 
2.50' - 6.50' SI - 

- - - -- - -- 

9/15 0933 
9/15 0920 

0935 
0924 

-I- 
W E L L  DEVELOPMENT - - - -- - -- - - - -- - -- 

- - - -- - -- 
CASING: C I  2" I.D. Sch. 5 tm 316 stain- 

less steel, threaded and flush 
iointed. 

See W e l l  Develonrent Sunnarv Sheet. 

SCREEN: S I  2'' I.D. Sch. 5 tm 316 stain- 
less steel. threaded and flush 
iointed. 0.010" wire wrap screen 
0.25' welded bottom cap. 

CENTRALIZERS Type 304 stainless steel 
3.68' - 4.88' 

'4 

16 

18 

20 

COMMENTS: 

Water encountered at 4.5 ' during drilling . 

R 
I 

Top of stainless steel casinz: 1.61' 

I- o 
W FILTER tdATERIkL 32-42 sand 

2.00' - 6.80' 
CEMENT Portland T ~ p e  I 
0.00' - 1.50' 
OTHER 318'' b e n t o n i t e l  1 m 
5.50'- 2.00' 
6.80' - 12.00' 

HYDRO-SEARCH RENOODENVER CON S ULTl NG HYDRO LOG I STS - G EOLO G I ST,C 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

02/22/88 
RmKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

WELL 
NUMBER DATE 

6686 09/22/86 
09/23/86 
09/23/86 
09/24/86 
09/25/86 
10/13/86 
11/03/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
07/07/87 
07/17/87 
08/06/87 
09/02/87 
09/08/87 
10/01/87 
11/03/87 
12/01/87 
12/16/87 
01/08/88 
02/04/88 

G. S .  
ELEVATION ---------- 

5685 e 12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 
5685.12 

Toc 
ELEXATION --------- 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686 73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686.73 
5686 73 
5686.73 

STICK 
UP ------ 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 

SI BASE 
BELOW 
m ------ 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 
8.11 

WATER 
DEPTH 
BEZm Toc --------- 

7.25 
7.35 
7.24 
7.27 
7.83 
5.36 
5.00 
4.74 
4.46 
4.83 
4.45 
5.40 
-1.00 
7.30 
7.20 
7.90 
6.20 
5.00 
4.77 
4.90 
-1.00 
4.37 

WATER 
SURFACE 
ELEVATION ---------- 
5679.48 
5679.38 
5679.49 
5679.46 
5678.90 
5681 37 
5681.73 
5681.99 
5682.27 
5681.90 
5682.28 
5681.33 
DRY 
5679.43 
5679.53 
5678 83 
5680.53 
5681.73 
5681.96 
5681.83 
DRY 
5682.36 



INDEX OF DATA 

Boring No.: 68-86 

Completed as well? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- x Water Level Data 
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~ 

Material De8cription 

VALLEY FILL ALLUVIUM 

0-0.9'-Sample. 
Recovered 0.7/0.9'=78%. 
GRAVEL: dusky yellowish 
brown (1OYR 2/2) : granitic 
pebbles and cobbles; some 
sand and silt; poorly 
sorted: unconsolidated; 
moist. 

0.9-2.0'-Sample. 
Recovered 0.0/1.1 '=O%. 
Cuttings. COBBLES: 
quartzite, wet. 

2.0-2.8'-Sample. 
Recovered 0.8/0.8*=100%. 
GRAVEL: dark yellowish 
brown (1OYR 4/2) : granite 
and quartzite pebbles and 
cobbles with sand and 
silt: poorly sorted: 
unconsolidated: wet. I - 

ARAPAHOE FORMATION 

2.8-7.08-Sample. 
Recovered 1.7/3.9'=44%. 
CLAYSTONE: pale yellowish 
brown (10YR 6/2); silty: 
some iron staining: 
weathered: moist. 

7.0-9.09-Sample. 
Recovered 2.0/2.0'=100%. 
CLAYSTONE: Same as above: 
moist. 

Project: Rocky Flats Plant LOG OF BORING NO. a-86 

Oat. Drllled 9/10/86 Coordlnate8 N 3 4 1 7 3 . 0  E 2 0 4 6 6 . 1  
Borlng Method €bllcw Stan Auger Ground Surface Elevation 5 8 8 0 .7 5 

TOTAL DEPTH: 9 . 0 '  

en t atlo h e dstanc 1 

[Bbwd Inc t 
20 40 
1111 



WELL 68-86 

B 

1 
I 
1 

1 
4 
# 
t 

& 

f 
6 

E 
i 

G 
L 

'i < 
0 

14 

16 

18 

20 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL 5880 75 ' 

N 34173.0 E 20466.1 TOPOF CASING 5883-77'  

DRILLING SUMMARY: 

TOTAL DEPTH Well: 3.50' &le: 9.00' 
BOREHOLE DIAMETER 7y' 

DRILLER Bovles Brothers Drilling Co. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 
&bile B57 RIG 

BlT(S) bit 
~~ ~ 

DRILLING FLUID None. 

SURFACE CASING 5" x 4' Steel w/ locking 
Can 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 

CXSING STRING(S): CsCASING S=SCREEN 

GEOPHYSJCPL LOG - 
0.00' 1.50' - 
1.50'- 3.50' SI 
-- 
- l -  

- - --I-  - -- 
CASING: c1 2" I.D. Sch. 5 t m  316 stain- 

less steel, threaded and flush 
jointed. 

SCREW: SI 2'' I.D. Sch. 5 t m  316 staiw 
less steel, threaded and flush 
jointed, 0.010" wire wrap scree1 
0.25' welded bottan cap. 

CENTRALIZERS x)4 stainless steel 
2 17' - 3 .28' 

FILTER MATERIPL 32-42 silica s a d  
1.00' - 3.70' 
CEMENT Portland TVW I 
0.00' - 0.50' 
OTHER 3/8" bentonite Dellets 
0.50' - 1.00' 
3.70' - 9.00' 

CONSTRUCTION TIME LOG: 
FINISH - START 

TASK - 
DRILLING: 1986 

I 9/10 I 1246 9/10 p.1' , 

1-1-1- --- 
GEOPHYS. LOGGING: - - - 
CASING: 

2" stainless 9/10 1553 9/10 

I-I-I- 
FILTER PLACEM J-1-1- 9/10 1555 9/10 
C E  M EPlTl NG: 9/10 1608 9/10 
CEVELCPMENT: 9/22 9/25, 
OTHER: 
Bentonite I 9/10 1605 9/10 I 9/10 1 1550 I 9/10 

WELL DEVELOPMENT 

1425 - 

1555 - 

I605 
1620 
15 I5 

1608 
1553 - 

COMMENTS: 

Water encountered at 1.5' during drilling. 

HYDRO-SEARCH RENO.DENVER CONSULTING HYDROLOGISTS-GEOLOGIST: 



WELL DEVELOPMENT SUMMARY 
WELL 68-86 

~ 

O A T E  I TIME 

9-17-86 

9-17-86 

=A- I 

I 
H ydro-Sea rc h, 

METHOD VOLUME APPEARANCE 
i 

Bailed 

Bailed 1.0 gals. 
Top - clear 
Battan - brcmn 

Bailed 2.0 gals. turbid 

- Air1 if ted - 
Bailed 6.25 gals. yellow 

Clear to pale 

clear-top 
Bgiled - gteg11= - 

1 

I 

COMMENTS 
1 Uell Bore V o l a  - 0.31 gals. 
10 Well Bote Vollllps - 3.1 gals. 

Locs of sad in K 1 L  
0.75D.1 gals. plrged to date 

Uenc dry at 1.0 gals. 
l . 7 5 D . l  gals. pvged to dace 
Recfiarges .I2 al l  ln 3J secords 

3.7V3.1 gals. plrged to date 
sorre~carrupcasing 
b t l y  a f i n  mist of water 
Rpsdytosarple . 

1on.1 gals. p g e d  to dace 

f -  



AQUIFER TEST D A T A  YELL b8-66 

Type o f  Aquifer Test: Bail dorn - Recovery P r o j k t  No.: 1ObPOb222 
How R Weisured: 4.5 gallon bucket Location: Rocky F l a t s  P l a n t  
Hor Y.L. 's  Pleasured: Olyrpic Y e l l  Sounder Personnel: Y. Herst ,  D. Pavlick 
tlrasurinq Point for Y.L.'s: 
Elevation of  leasuring Point: 3 9 5 . 7 4  

Top ?f  Crsing 

Depth of purp/iirliae:  W/I\ 
Start  bailing: 0/29/86 Tire: 1230:OO 
Stop bailing: 9/29/86 Tire: 1240:OO 
Duration at Aquifer Test: 10.0 rinutes 

0 
2.0 
2 .3  
2.5  
5.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
1.5 
8.0 
8.5 
9.0 
9.5 
10.0 

0 
.s 
.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
b. 0 
6.3 
7 . 0  
7.5 
8.0 

52 

3.13 
2.88 
2.35 
1.77 
1 .f9 
1.59 
1.24 
1.16 
1.10 
1.0b 
1.32 . c9 
.98 
.96 
.94 
.94 . i 2  

Eeqi n bai 1 inq 
Stop bailinq 

2.21 
1.96 
1.43 Total depth = 3.6 '  
1.05 
.67 
.17 
.32 
24 

.18 

.14 
e 10 
.07 
.Ob 
.04 
.02 
8 02 . 00 lo01 rrcovered 



-.6 

3 
O -1.6 
0 
D 
- 

- Q) -2.1 
Y- 

a, 
J -2.6 

3 -3.1 

-3.6 
0 

I 4QUIFER TEST DATA 
WELL 68-86 

2 4 6 

Time (min.) 

8 



02/22/88 
R a x Y  mTs PLANT 

WATER JXWL DATA SUMMARY 

WELL 
NUMBER DATE 

6886 09/13/86 
09/17/86 
09/19/86 
09/22/86 
10/13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/14/87 
08/06/87 
09/02/87 
10/06/87 
11/10/87 
12/18/87 
01/09/88 
02/04/88 

G. S, 
ELEVATION ---------- 

5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 

Toc 
ELEVATION --------- 

5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 

5883.77 
5883.77 
5883.77 

5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 

5883.77 

5883.77 

STICK 
UP ------ 

3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 

SI BASE 
BELOW 
Toc ------ 

6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 

WATER 
DEPTH 
BELOW Toc --------- 

4.54 
3.87 
3.89 
3.81 
3.38 
3.30 
3.08 
3.40 
3.73 
4.20 
3.90 
4.00 

-1.00 
3.40 
3.30 
3.30 
3.40 

-1.00 
-1.00 

WATER 
SURFACE 
ELEVATION ---------- 

5879.23 
5879.90 
5879.88 
5879.96 
5880.39 
5880.47 
5880 69 
5880.37 
5880.04 
5879.57 
5879.87 
5879 77 
DRY 
5880.37 
5880.47 
5880.47 
5880.37 
DRY 
DRY 



INDEX OF DATA 

Boring No.: 69-86 

Completed as well? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
MARCH 1, 1988 APPENDIX E 



- 
Pr 0 joct: Rocky Fla ts  Plant LOG OF BORING NO. 69-86 

Borlng Method b l l m  Stan Auger around Surf ace Elovatlon 5 g 1 5 . 4  2 
0.10 Drllled 9 /24 I86 Coordinator N 3 4 7 8 6 . 4  E 2 1 1 6 8 . 0  

4.9-7.0t-Sample. 
Recovered 2.1/2.1'=1002. 
CLAY: Same as above: 

7 .0 -8 .0  *-Sample. 
Recovered l . O / l . O 1 = l O O % .  
CLAY: Same as above: 

8.0-10.0-Sample. 
Recovered 2.0/2.01=1000%. 
CLAY: Same as above with 
some g r a n i t i c  cobbles: 

GRAVEL: l i g h t  brown (5YR 
5/6) and dark yellowish 
orange (1OYR 6/6) ; 

ed: unconsolidated: 

-13 .3 ' - spl i t  Spoon. 
ered o.a /0 .8~=1002 .  
L: Same as above: 

13.3-17.5'-Sample. 
Recovered 4.2/4.21=100%. 
CLAYSTONE: l i g h t  olive 

r a y  (5Y 6/1) and dark 

Ben t atio 
Re e?rt an c 1 

[ B b w d  Inc t 
20 40 m 

llrl 
Romrrkr Io& by: L. Pivonka Checked by:, - 
Project No. 

106m222 I Hydro-Search, Inc. I Page 1 of 1 
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WELL 69-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 
N 34786.4 E 21168.0 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 14.00' Hole: 17.40' 
BOREHOLE DIAMETER 7y' 

BOV DRILLER Les Br&ers Co. 
15865 W. A v w  
Golden. CO (Jim Horn) 

. .  

RIG &bile B-57 
BITW Blade bit 

DRILLING FLUID None 

SURFACE CASING 5" x 4' steel w/ locking 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSIC4LLOG - 

- - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 
CASING: C I  2" I.D. Sch. 5 tvDe 316 st& 

less steel. threaded and flus6 
jointed. 

SCREP(: si 2'' I.D. Sch. 5 t m  316 s t a k  
less steel. threaded and flu& 
iointed, 0.010'' WirewraD scree1 
0.25' welded bottan ca~. 

CENTRALIZERS 304 stainless steel 
8.33' - 9.52' 

FILTER MAERIAL 32-42 silica sand 

CEMENT Portlad ~ I 

OTHER 3/23" bentonite Dellets 

2.50' - 14.30' 

0.00' - 2.00' 

2.00'- 2.50' 
14.30' - 17.40' 

ELEVATION: GROUND LNEL 5915 * 42 ' 
TOPOF CASING 5916*43'  

CONSIRUCTION TIME LOG: 

TASK - 
DRILLING: 

7511 r 
v 

GEOPHYS LOGGIN( 

CASING: 
2" stainless 

FILTER PLACEMEN 

CE M ENTI NO: 

OTHER: 

CEVELCPM ENT: 

9/24 1644 9/24 1645 I l l  
-I-I-l--- ---- 

9/24 1645 9/24 1705 
9/24 1707 9/24 1712 
---- 9/30 1555 10/8 0845 

1705 9/34 9/24 1707 
9/24 1642 9/24 164b 
---- ---- ---- 

WELL DEVELOPMENT 

See Well Developnt Sumnary Sheet. 

COMMENTS: 

Water encountered at 10.0' during drill& 

TOD of stainless s t e a  

CONSULTING HYOROLOGI STS- GEOLOGIST$ 



I 

WELL DEVELOPMENT SUMMARY  

DATE TIME METHOD 

9-30-86 1555 

9-20-86 1555 Airlifted 

10-2-86 1315 Bailed 

10-3-86 1330 Bailed 

WELL ,-, 

VOLUME APPEARANCE COMMENTS 
1 well Bore Voluac - 1.29 gals. 
10 Well Bore V o l m  - 12.9 gals< 

Light - d i m  
1.29 gals. b m m ,  sandy 

Light brown, 
15 gals. slighcly turbid 15/12.9 @So plrged to date 

Light brawn to 
IO gals. clear 25/12.9 gals. rwsd to date 

- 

I 

Hydro-Search, lnc  en^ o e ~ w  

32/12.9 gals. prrged to Qte 

I 



PROGRAH SLUGT. VERSION 4.OCT. 1585 

YE PROGRAH CALCUWTES REAN TRANSHISSIVITIES FiiOH SLUETEST DATA BASED ON Ti0 ANALYTICAL APPROACHES: 
11) KTHOD OF COOPER. BREDEHOEFT AND PAPRDOPULOS, 1967 {ARTICLE IN VOL.;,NO.l OF WRR EHiiTLED 

'RESPONSE OF II FINITE DIAMETER HELL TO AN INSTANTANEOUS CHARGE OF YATER'I 
(2) HETHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 Of YRR ENTITLED 

'4 SLUG TEST FUR DETERHINING HYDRAULIC CONDUCTIVITY OF UNMNFIEIED APUIFERS 
YITH COllPLETELY OR PARTIALLY PMETRATIIIG YELLS') 

PROJECT NO.: 6-011B-87 

ITE LOCATION: Rocky Flats Plant  

FIELD INVESTIGATOR: Kevin k N e i l l  

CLIENT: Rockrcll International 

DATE OF SLUG E S T :  10-26-87 

WELL NO.: 69-Bb 

INPUT DATA ARE: 

INNER CASING DIiUETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 7.32 FEET 

PIMETER O f  DRILLED HOLE = 7.25 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 7.32 FEET 
INNER SCREEN OR OPEN-HOLE DIMETER = 2.00 INCHES DEPTH Ron STATIC LEVEL TO BOTTOH OF SCREEN = 7.32 FEET 



ESTIMTED POROSITY OF GRAVEL PhCK = .25 FALLING-HEAD INDEX = 0 ('1' IF FALLIN6,'O' IF RISING) 
NUMBER OF HEAD-TIHE DATA POINTS 3 36 

i i n ~  HEAD 
(set i (FEET1 

1.00 
2.00 
s. 00 
4.00 
5.00 
6.00 
7.00 

9.00 
10.00 
12.00 
15.00 
17.00 
20.00 
22.00 
25.00 
50.00 
55.00 
40.00 
45.00 
50.00 
52.00 
72.00 

92.00 
122.00 
152.00 
182.00 

. 262.00 
322.00 
442. oir 
562. 06 
802.00 

1042.00 
1282.00 
1702.00 

e. 00 

a2.00 

,310 
,300 
.290 
* 200 
.270 
,260 
,250 

,240 
,230 
,220 
1200 
,190 
,180 
,170 
1 lira 
,150 
140 

1130 
120 

.llG 
,100 
,330 
,093 
,090 
.090 
080 

,080 
,080 
680 
iriir 

.OiC 
,363 . 063 
,060 
,050 

,240 

HO WAS COnPUTED FROH IUERCEPT OF PLOT OF LOG(H1 VS. TfHE 

SUCCESSIVE c o n p u m  
VALUES FOR HO 

GEETI 

,1648 
1690 
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1 

I 
i 
I 
a 

HETHDD OF iiOiiWEA AND RICE 

COHPUTEP RESULTS USING DIdHETEil OF DRILLES HOLE: 

PERHEAbILiTY = 5.70E-06 Fi/sec = 1.74€-94 CHlsec 

iRANSHISSIVITY = 4.17E-OS FTfi2lsec 

COHPUTED RESULTS USING DIMETER OF CASING AND SCREEN: 

PERHEABILITY = 2.0%-06 FT/Kc = b.24E-05 CHlsec 

TRRNSfllSSIVlTY = 1 .SOE-OS FTffZlstc 

WELL NO.: ~ - e b  

INPUT DATA ARE: 



AQUIFER TEST EATA YELL 69-86 

Type of Aquifer l es t :  Ea11 down - Recovery Projr?i Mo.: 106P06222 
How P Hcasured: 4.5 gallon bucket Location: Rocky F l i t s  Plant 
How W.L.'5 Heisurrd: O l y i p i c  Yell Sounder Personnel: J. Pearce,  fl. Bergran 
Heasurinq Point for W.L.'s: 
Elevation of fleasuring Point: 

Top o f  Casing 

Depth of punplairlinc: 
S t a r t  bail ing:  Tine: 113O:OO 
Stop bai 1 in!: Tire:  1145:OO 
burotion of Aquifer lest: 42 r inutes  

TIRE HATE2 LEVEL D A T A  C@!ItlENTS 
t 15 bin it  1' = 0 S t i t i c  l a t e r  Level: 5.70' .......................................................................................... 

t t '  Water Drar- 
Level down 

0 
15.0 
15.5 
16.0 
Ib.5 
17.9 
17.5 - 
18.0 

19.0 
19.5 
20.0 
21.0 
22.0 
23.0 
24.0 
i5.0 
26.0 
17.0 
28.0 
29.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 

ie.5 

0 
$5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
6 .0  
7 .0  
2.0 
9.0 
!O.O 
11.0 
12.0 
13.0 
14.0 
15.0 
17.0 
19.0 
21.0 
23.0 
25.0 
27.0 

12.50 6.M 
11.05 b.?b 
11.20 5.50 

9.97 4.27 
9.51 3.81 
9.14 3.44 
8.84 3.14 
8.54 2.81 
0.21 2.56 
e. 00 2.34 
4.53 1.83 
7.19 1.49 
6.80 1.1% 
6.70 1.00 
6.51 .81 
6.37 . bl 
6.25 * 55 
6.19 $49 
6.14 .44 
6.11 .41 
b. 02 .j2 
5.99 29 
5.93 .23 
5.90 .20 
5.89 .19 
5.88 .l8 

10.58 4 . a ~  

Begin ba i l ing  
Stop bai I i ng 

901 Recovered a t  
b. 38' 



AQU FER TEST DATA 
WELL 69-86 I 

1 

-I 
i -7.5 1 

-8.5 

-9.5 

L -10.5 
0 

0 
& 

-1 1.5 
3 

I 
I 

i 
i 
I 

I 
1 

i I 

I i 
i 
I 

I 

-1 2.5 6- I 1 I 1 
0 5 10 15 20 25 30 

Time (min.) . 



02/22/88 
R4)CKY FLATS PLANT 

WATER LENEL DATA SUMMARY 

WELL G. S. Toc 
NUMBEX DATE ------- ------- 
6986 09/30/86 

10/02/86 
10/03/86 
10/06/86 
10/08/86 
10/13/86 
11/26/86 
01/01/87 
05/07/87 
06/02/87 
06/24/87 
07/06/87 
08/06/87 
09/02/87 
10/05/87 
11/09/87 
12/16/87 
01/09/88 
02/04/88 

W A T I O N  ---------- 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 
5921 19 
5921.19 
5921.19 
5921.19 
5921.19 
5921.19 

ELEVATION --------- 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922.64 
5922 64 
5922.64 
5922.64 
5922.64 
5922.64 

STICK 
UP ------ 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 

SI BASE 
BELOW 
Toc 

15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 
15.45 

WATER 
DEPTH 
BELOW Toc --------- 

7.31 
7.39 
7.37 
7.44 
7.45 
6.83 
5.70 
5.00 
1.44 
2.35 
2.70 
1.80 
3.80 
2.90 
4.70 
4.60 
3.30 
2.90 
2.27 

WATER 
SURFACE 
ELEVATION ---------- 

5915 e 33 
5915.25 
5915.27 
5915.20 
5915.19 
5915.81 
5916.94 
5917.64 
5921.20 
5920 29 
5919.94 
5920.84 
5918.84 
5919.74 
5917.94 
5918.04 
5919.34 
5919.74 
5920.37 


